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The above are exact drawings of three typical American merchant ships 
Drawn to a scale showing the year’s tonnage, they tell impressively the story of the decadence of our merchant marine. 
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The purpose of this journal is to record accurately 


and in simple terms, the world’s progress in screntific 


j , / 
kno dae and industrial achievement, lt seeks to 


ne i ii 
j sen 18 


information itn a form so readable and 


adily understood, as to set forth and « mphasize the 


inherent charm and fascination of & nee. 


One of the Dangers of Flight in a Wind 


REQUENTLY, 
4N lig! 


describing the sensations 


it lofty altitudes, air 


it particularly 
ave stated that 


ither to a great 


rt rt 
| have risen 


is difhieult, 


when they 
altitude it 


men 
in wind “ 


mpossible, to tell which way the wind 


is blowing They sav that it is dificult to determine 


whether the air is still or in 


sensations, 
netion, and that as far as the progress of the 
through the air is conee rned, they can speed 
ts course and perform 


with the 


verse 


' 
show down 


other maneuvers with the same ease and 


an n pulat on of the machine is would occur 
were he flight being conducted in bsolutely still 
ur nd near the ground 

There is one important exception to this state- 
nent, throug! ynorance of which it is quite possible 
tl yrnie f the airmen who have fallen from great 
heights have lost their lives We refer to the fact 
that if a machine which is flying against a strong 
‘ i by sudden! turned so is to travel with the 
vind, it is liable to lose its equilibrium beyond in 
chance of recover 

Io take a concrete case, let us suppose that an 
wroplan capable of flving it a speed ot forty 
miles an hour through the air, is being driven 
gainst a steady 40 mile gale, ind is therefore hold 


earth, The 


conditions during the 


itself stationary with regard to the 


vriter ssed exactly these 


meet last October at Belmont Park, when Hoxsey 


w itne 


started the wind, progressed slowly in his 
skyward climb, his speed with reference to the earth 


into the higher and 


igainst 


steadily ising as he rose 


decre 
rapidly-moving strata of air, until he reached 


more 


tO-mile wind, when, for several minutes, he was 


poised stationary over the aviation field. In passing, 


we may mention that Wilbur Wri 


fully wateh iv his pupil, drew our 


ht, who was care 


ittention to the 


fact that here was a heavier-than-air machine main 


taining itself perfectly stationary in mid-air a thou 


sand feet above the ground—something which, a few 


o, would have been laughed at as an utter 


iwerage man on the street were asked 
what would have happened if Hoxsey had made one 


machine is re- 


those ift n which the 


turns, 


versed in a few seconds. he would probably sav that 


it would have set off in the reverse direction at a 


ground of some eighty miles an hour, 


speed being due to the wind or the 


whole moving body of the atmosphere, and the other 
10 ililes being due to its own speed through that 


itines phe re. 


\] we very much fear that many of the new- 
oO umong the flvers would make the same 
ssertion 

As a matt f fact, nothing of the kind would 

! ipper tor S ft reversal of the position of 

chit l o that in a few seconds 

it were f y lirectlvy opposite direction, the 

inerti i i nachin ‘ ld tend to hold it sta- 

t ? “ ’ ] ' earth: and the inertia 
ld i ] na ti 

“Ti a ol 

0 i miles 
} ne 


Indeed, could Hoxse v have immediate ly reverse d 
his machine, he have himself m the 
position of moving through the air tail first, which 
that the 


instead of the 


would found 


would mean ir pressure would be acting 


on the upper lower surfaces of his 
planes, tending to drive the machine to the ground. 

Hence we see how extremely dangerous it would 
a strong 


be for an airman who was flying against 


wind to make a sudden, sharp turn of 180 degrees. 
The experienced aviator is well aware of this danger; 


and those of us who witnessed the wonderful flving 


of Latham in his Antoinette machine, when he 
circled the field in the same gale of wind to which 
we referred above, will remember that in moving 


out of the wind to run down the course with the 


wind, he turned his machine so slowly as to cover 


from a third to half a mile before he was straight- 
ened out with the wind at his back. 
Is it not possible that some of the une xplained 


disasters of the past twelve months have been due 
either to ignorance or disregard of the conditions 
bove mentioned ? 

was discussed by James F. Ste- 
read at the last 
the Western Society of Engineers, on “The Dyna- 
As the result of his 
investigation of the dynamics of flight in a 
that the fact 
turn, the necessity for 


This subje ct 


phens in en article meeting of 
mies of the Flying Machine.” 
wind, 
the author believes is demonstrated 
that in 


changes in the 


making a quick 
machine, re- 


speed to the 


ictual velocity of the 
wcommodate its 
ifter the 


‘ h ing d, may be 


quired to speed of 


the wind direction of the machine is 


such as to cause the machine to 
fall for want of sufficient surplus power to meet 
such variable conditions. 

The full text of the paper, which is too lengthy 
for publication in the Scientiric AMERICAN, will be 
SUPPLEMENT. 


found in the next issue of the 


Secrecy in Modern Industries 
N connection with the recent semi-centennial of 
the Massachusetts Institute of Technology, Prof. 
William H. Walker, in making a plea for a more 
generous publication of results obtained in modern 
laboratories, declared that the 
still in force, 
world of much knowledge 
without harm to 


industrial research 


old ilchemy namely, secrecy was 
and was depriving the 
that the 


the mst lve s. 


discove rers could share 


There is a heavy moral obligation on the part of 


large industrial organizations having fully equipped 


research laboratories, said Prof. Walker, to con- 
tribute their share to the advance of the world’s 
knowledge. They have well stocked libraries, and 


are provided with all the current periodicals; 
ill the 


is be ing done. 


the Vv 
scientific work which has been done 
should be, and 


such firms are to be commended for their progres 


profit by 
and This IS as it 
siveness. But is this not a reason why such labora 
tories should do their part in adding to the sum of 
knowledge? ‘There is in eve ry laboratory 
much work which could be published and yet con 
serve the interests of the corporation. 


ay ailable 


First, there 
are the results which may not have proved valuable 
to the laboratory in which they were obtained, but 
value to someone else 
Second, there 


which would be of immense 
working in an entirely different field. 
value to the 

sessing them, but which could be published in an 


form 


are those results of laboratory pos- 


and which would make 


an important contribution to science, and at the same 


unapplied or “pure 
the publication would work no injury to the 
And finally 
there are those results of operations and processes, 


time 
company or corporation most interested. 
machines and apparatus which, if the truth were 
known, are posse ssed by a number of concerns, but 
are held as \ iluable secrets by each. Everyon 
far- 
Germany is very 


would profit and no one be the loser by so 
ind generous a_ policy. 


held up 


sighted 


justly before us as a shining example of 
prosperity. A 
very great di al of the credit for her present position 
But no 
small factor in her national progress is the helpful 
attitude which her industrial organizations take 
toward the publicity of scientifjg data. The indi- 
vidual does not suffer, while Germany, both from 


marvelous industrial progress and 


is due to her splendid educational system. 


a purely scientific and an industrial standpoint, is 
rapidly advanced. But too often with us the presi- 
dent and his board of directors are alchemists: they 
fail to see the v 


research men, they should give to the public, or their 


why. if pav the salaries of their 


competitors, any part of their results. They exclaim 


“What has posterity done for me?” They would 
the ir 


ilchemists, and continue to improve their 


have laboratories remain the secret chambers 
of the 
methods of changing baser materials into gold with- 

t regard to the obligations which they owe to 


llows. 


Although Prof. Walker’s claim that “the spirit of 
alchemy” is still rife in modern industry is largely 
true, it is but just to state that there ar 


notable exceptions, as witness the Physical Labora 


some 


tory of the National Electric Lamp Association, 
reference to whose work was made in our recent 
issue dealing with light and heat. Although this 


association includes the majority of the leading | imp 
manufacturers, there are several important firms that 
make no contribution whatever to the expenses of 
the laboratory. Nevertheless, the valuabl 
of the costly of this 
published broadcast to the world; 
believing that the advancement of 
an industrial’ art by world-wide co-operation results 
in greater benefit to the 


results 


research work institution are 
the me mbe rs of 


the association 


individual firms than can 
possibly be obtained by separate and secret inves- 
tigations. 


Upper-air Research in Great Britain 

WO countries lead the world to-day in the 

study of the free atmosphere —aerology 

Germany and Great Britain. In Germany, 
where aerial navigation is a sort of national fetich, 


V1Z., 


under the exalted patronage of the Kaiser, every 
branch of science relating thereto is being cultiy ated 
with enthusiasm. German meteorologists—and Ger 
many has more meteorologists, correctly so called, 
than any other nation—are becoming practical aero 


nauts; while German aeronauts are studying the 
In Great Britain. where 


profe ssional 


science of the atmosphere. 


there are fewer meteorologists, the 
number of educated people, on the other hand, whe 
take a dilettante interest in meteorology is probably 
The term dilettant 
The Roy 1! 


Meteorological Society numbers among its members 


even greater than in Germany. 
is not here used in a disparaging sense. 


scores of persons who have made substantial add 


tions to our knowledge of the atmosphere in tl 
leisure intervals of making laws. practising medi 
cine, administering justice, cultivating the soil, and 


This 


gritish science generally, but perhaps especially so 


what-not. circumstance is characteristic of 
of British meteorology. 

The Quarterly Journal of th Roval Meteore 
logical Society for January of this vear is almost 
entirely devoted to at rology. The opening articl 
by Miss Margaret White, a voluntary observer at 
the Howard Estate Obsery atory, Nioor, 


attached to Manchester University, describes the 


Glossop 
a remarkable series of sounding balloon 
observations made March 18-19th, 1910.) The prin 
cipal object of these hourly ebservations was to study 
the diurnal variation of the height 
of the isothermal laver, and this was found to be 
practically nil. 


results of 


ind temperature 


The height and te mperature of this 
laver are in close relation to the barometric pressur 
conditions at the surface, bat appear to b 
independent of the time of day. 


quite 
On an average the 
lave r began at an altitude of eleven kilometers above 
the earth’s surface. 

W. H. Dines, the veteran English aerologist, d 
scribes the campaign of ballon-sonde cbservations 
carried out at British Isles 
during the “international weeks,” December 6-1 1th, 
1909, and August 8-13th, 1910. 
the average height attained by the balloons was | 
kilometers, a little over 10. miles. Cc. £. 
Cave describes the results of pilot-balloon obser- 


several points in the 


In the second series 


Dd 


vations made in Barbados—i. e., within the trade- 
wind region during the “international week,’ 


December 6-11th, 1909. The balloons were fol 
lowed by the two-theodolite method, and in one case 
altitude of 5 kilometers, but without 
getting above the trade-wind. William Marriot de- 
scribes the registering balloon ascents made by him 
during the annual show of the Royal Agricultural 
Society at Live rpool, June 21-23rd, 1910. Capt. C. 


reached an 


H. Ley gives an account of his balloon exp ri- 
ments at Blackpool, England, and in this con- 


nection gives many useful suggestions regarding the 
technique of such observations, and some rather novel 
conclusions as to a subject that is becoming con- 


aeronautics, viz... wind 
well known to be 


subject to rapid varia 


spicuous in the study of 


structure. Surface winds are 


oscillatory in character, i. e.. 


tions of pressure, velocity and direction, altogether 
analogous to sound waves, but much larger in period, 


wave-length and amplitude. Like sound waves, 
these oscillations in the wind appear to give rls 
to the reflection. refraction, dittr 

tion, interference, etc.’ Capt. Lev endeavors to show 


the relation between these oscillations and _ thos: f 


phenomena of 


atmospheric pressure at the earth’s surface, as 


corded by the microbarograph. The subject of s! 
period pressure variations is further diseussed 
Wilhelm Schmidt, of Vienna, who gives t! 


recount in English of his new instrument, the 


graph, and the results obtained therewith. 
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Wilhelm Ostwald 


A Leader in Modern Philosophy of Science 


MONG the figures which loom large in the splen- 
{idid company of living German men of science, 
there is perhaps none whose life work and person- 
ality present a greater interest to the general public 
than Wilhelm Ostwald, whom we may justly call one 
of the founders of modern physical chemistry 

In drawing an outline sketch of the life of the 
great chemist and philosopher, we may pass over inp 
a few words his early youth. He was born in 1853 
at Riga, on the Baltic coast of Russia. It can not b 
said that in his boyhood he manifested any very 
striking indications of his genius; in fact seven 
years, instead of the usual five, were spent in absolv- 
ing his regular school courses. He showed, however, 
a distinct taste for experimental work, especially 
along the lines of chemistry. In 1872 he was sent 
to the university at Dorpat. Here also he did not at 
first give any obvious signs of his coming greatness, 
though he acquired even at this early stage a repu- 
tation among his fellows for the great width of his 
interests and faculties, a feature which in later life 
has proved one of his most striking and re 


to the theory of electrolytic dissociation and the 
theory of catalysis. The field of application of the 
former is of course almost boundless, and Ostwald has 
taken an active part in the development of many ol 
its ramifications One application, which is of pe 
culiarly fundamental importance to every chemist, is 
the elucidation of the reactions underlying common 
methods of inorganic analysis. This last topic Ost 
wald has treated in collective form in that admirable 
little book, “The Scientific Foundations of Analytical 
Chemistry.” His work on catalysis Ostwald brought, 
as it were, to a culmination about the year 1901. 
While this subject remains to the present day 
shrouded in much mystery, the view has been greatly 
cleared by his labors He first of all established a 
clear definition of what constitutes a catalyzer, and 
then drew attention to the laws of catalysis which 
can be deduced from the second law of thermodyna- 
mics—namely, that a catalyzer can not affect the equil- 
ibrium ultimately attained in a system in chemical re- 
action, and, as a corollary to this, that a catalyzer 


the application of energy considerations to problems of 
sociology and related portions of science. The su 
preme position which the energy concept occupies in 
Ostwald’s mind has found expression in the name 
chosen by him for his country hom in Saxony 
‘Landhaus Energie.” 

Another cause for which Ostwald has raised his 
voice in constant and urgent advocacy is the cultiva 
tion of a point of view free from hypothetical assump- 
tions. He points out how in the past hypotheses have 
often been an obstacle rather than an aid to progress, 
by introducing into our concepts elements foreign to 
the actual phenomena under consideration Thus, 
until quite recently, Ostwald refused to make use of 
the mechanical theory of heat, according to which 
this phenomenon is to be construed as “a mode of 
motion,” the rapid oscillation of the molecules of 
matter. Neither the molecules nor their motion were 
directly accessible to experimental observation; they 
were purely hypothetical, and their postulation, in 
Ostwald’s view, was not only unnecessary, but unde- 

sirable. This view was maintained in the 





markable characteristics. Presently, how- 
ever, the young student set to work with a 
will, and astonished all by passing his ex 
aminations in an incredibly short time 
From this point on his career advanced 
steadily and certainly In 1875 he was ap 
pointed assistant at the university, and 
three years later advanced to a lectureship 
While still on the very modest salary at 
tached to such a pcsition, Ostwald in 1889 
took upon himself the responsibilities and 
burdens of wedded life. He has himself 
drawn a quaint picture of these days of 
small circumstances and great aspirations 
in his recent book, “Die Forderung des 
Tages.” It became necessary for him to 
add te his slender resources by spending 
two or three hours each day teaching at a 
boys’ school, while carrying on as usual his 
university duties and laying the foundations 
for his great Lehrbuch, which to this day 
is by far the most exhaustive treatise on 
physical chemistry extant But promotion 
soon came In 1881 Ostwald received a cail 
to a vrofessorship at Riga. An idea of his 
success as a teacher and investigator dur 
ing his tenure of this office can be obtained 
from the figures showing the enrollment of 
students in his laboratory, and from the 
fact that during the period 1881-1887 he 
published no less than thirty original in 
vestigations The number of students in 
his laboratory increased from 81 in 1881 to 
210 in 1886. In the meanwhile the depart 
ment of chemistry had been enlarged, under 
the personal direction of Ostwaid himself 
who had been delegated to visit the vari 
ous laboratories and institutions of Europe 
with this object in view. This was his first 
journey from his native land. 

Among the students trained by Ostwald at 
Riga were a large number who achieved con- 








face of the brilliant work of Bernouilli, 
Waterston, Clausius, Maxwell, Boltzmann 
and others, which, by a triumphal feat of 
human ingenuity, furnished actual numer 
ical estimates of molecular dimensions. To 
properly realize what this means, we must 
recall that for example the diameter of a 
molecule (supposed spherical) is thus found 
to be of the order of 0.00000008 centimeter, 
or 0.00000001 inch, while the smailest object 
of which a microscope can under ordinary 
circumstances form a distinct image is of 
the order of 0.00001 inch, and this limit is 
due, not to imperfections of the microscope 
but to the inherent properties of light, so 
that it can never be passed by the ordinary 
method of using the microscope 

This impresses us at once bo 


h with the 
brilliancy of the intellectual achievement of 
the workers in the kinetic theory, which 
enabled them by various methods to obtain 
very fairly concordant estimates of the di 
mensions of such excessive*y minute objects 
and also with the seeming justification of 
Ostwald’s objection, that such hypothetical 
estimates were worthless, since there was no 
means of confirming their truth by experi 
ment But the unexpected has happened 
Recent developments in  ultra-microscopy 
have furnished the most brilliant vindica 
tion of the point of view of the kinetic 
theory. The powers of the ultra-microscope 
stop short, it is true, of the average mole 
cular dimensions of the simpler bodies 
But Zsigmondy has succeeded in cbtaining 
direct evidence, by means of his ultra 
microscope, of particles of gold whose di 
ameter is only about four times that cal- 
culated for a molecule by the kinetic theory 
Moreover, the study of very small particles 
in suspension, and of the Brownian move- 
ment which they display, and other recent 








siderable success in after life, but above all 
others among this number stands out Ar 
rhenius, the originator of the ionic theory 
Nernst also, one of the greatest physical chemists of 
the day, was planning to study under Ostwald at Riga 
when the latter was called to Leipzig in 1887, whither 
Nernst followed him to become his assistant. 

This year was a peculiarly eventful one for the 
young science of physical chemistry. It saw th 
birth of Arrhenius’s theory of electrolytic dissocia 
tion and the enunciation by van’t Hoff of the laws 
of osmotic pressure, with the important results in 
the theory of solution which flow therefrom. In the 
Same year Ostwald founded the Zeitschrift fiir 
Physikalische Chemie, which has remained ever 
since the chief organ for the publication of original 
work in physical chemistry. 

Ostwald’s creative work is imposing even if we 
consider only its volume. During the sixteen years 
1887 to 1903 he published a total of no less than 16,- 
000 pages of original papers, text books, reviews and 
other matter. Since 1901 he has edited the Annalen 
der Naturphilosophie, a journal founded by him ex- 
pressly for the purpose of providing an organ for the 
discussion of topics relating to the philosophy of sci- 
ence. He has aiso edited, and in part prepared in 
person for publication, that most valuable series of 
classical scientific reprints which is known by hia 
name. In his special field of physical chemistry. his 
principal contributions have been devoted mainly 


PROF. WILHELM OSTWALD 


must affect in the same proportion the velocity of 
both members of a pair of opposing reactions 

Of late years, especially since his retiring from 
university teaching, Ostwald has devoted his main 
efforts to writings of a philosophical and general 
character. We might date Ostwald’s public career as 
a philosopher from the year 1901, when he delivered 
at Leipzig University a course of lectures on “Natur- 
philosophie,” a term which perhaps may here be 
interpreted as meaning a system of philosophy 
founded upon and dealing with the fundamental facts 
of natural science These lectures have since been 
published both in German and in English. The dom- 
inant note that sounds again and again in this work, 
and indeed in most of Ostwald’s writings, is his in 
sistence on the significance of energy and the laws of 
energy transformations in our interpretation of the 
physical universe. In so far as living organisms and 
man himself form part of this universe, and are sub- 
ject to physical laws, the study of energetics forms a 
foundation not only for a systematic treatment of 
the phenomena presented to us by inert matter, buf 
also of those sciences which deal specifically with 
the properties and behavior of living organisms and 
communities Thus one of the more recent of Ost- 
wald’s books (“Energetische Grundlagen der Kultur- 
wissenschaft,” 1909) is devoted to the exposition of 


developments, especially in the fleid of elec- 
tricity, have given the most striking con 
firmations of the conclusions reached by the 
methods of the kinetic theory. 

in the face of this turn of events Ostwald himseif 
has now withdrawn his opposition to the kinetic 
theory, and has publicly gone over to the side of Its 
adherents. The question might now be asked ofr 
what value, then, are the somewhat complicated argu 
ments which were brought forward by Waid and 
strongly indorsed by Ostwald (among other -ccasions 
in his Faraday lecture, 1904), to show that the laws 
of chemical combination were explicable !ndepend 
ently of the atomic theory? The answer to this. 
in brief, is that the clearing up of the fundamental 
concepts and methods of scientific thought is quite 
as important a matter as the addition of isolated 
facts to our store of knowledge 

The extraordinary breadth of Ostwald’s interests 
and productions makes it hard to judge at the pres 
ent time the full value of his work, for his influence 


t flelds of 


must in time become felt in the most varied 
knowledge. Little hesitation need, however, be felt 
in prophesying that future workers in scienc« 





philosophy will trace back many avenues of thoug! 
many paths of progress, to the influence of Ostwald'’s 
writing and teaching, and many a growth that will 
mature in after days will be found to have had its 
germ in some point or principle foreshadowed jn his 


works, 
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The Voisin 


he flew late Last year M. Fabre, at Marseilles, made 

cessful flights with a monoplane similar to the 
Canard,” this machine being the first aeroplane to 
ise successfully from the surface of the water and 


make a flight Only last February did Glenn Curtiss 


accomplish this same feat with a biplane As late 
is last July M. Voisin was shown by M. Lacoin a 
model of an aeroplane similar to the “Canard,” and 
ng the rudder in front and two propellers back 

f the main planes. This little machine surprised 
Voisin greatly by its truly extraordinary stability 
Although he did not have the dimensions of the 
odel, he finally constructed a machine along these 

nes, and the tests have shown it to work remark- 


ably well He believes that the great need of aviation 
in aeroplane that is sure and comfortable, and that 
has its seat near the ground, while it is easy to 


maneuver on terra firma and is so designed as to 


Canard’’ Biplane 
How Gabriel Voisin Invented His Biplane Christened the *‘ Duck ” 


tion pumps, the day is far distant when they will be 
employed exclusively, and for many years the ma- 
jority of American cities will be compelled to rely on 
fire engines for protection. The gradual elimination 
of horses in favor of motor apparatus, so extensively 
inaugurated, means not only a long step forwarl 
toward efficiency, as secured in increased speed of 
travel and the ability to transport heavier and more 
powerful machines, but also the development of new 
types of apparatus that are radically different. These 
are economical and _ effective substitutes for the 
horse-drawn fire engine, and at this time it is of 
interest to consider the various types. 

The first proposition is to eliminate the running 
and draft gear of the front wheels of the fire en- 
gine and substitute a four-wheel motor chassis, thus 
making a six-wheel piece of apparatus, as is done in 
the tractor for water towers and commercial heavy 

vehicles. Such a chassis may have either 
powerful gas engines or a combined gas- 











electric driving mechanism with motors at 
each of the four wheels. This means sim- 
ply adding the tractor to any existing fire 
engine without the slightest alteration, and 
affords complete interchangeability. Th's 
device has worked successfully with wa 
towers, extension ladder trucks and co 
mercial vehicles, and manufacturers are ce 
sirous of applying it to the heaviest steam 
fire engines. 

Then there is the plan successfully real- 





The Voisin ‘‘ Duck’’ ready to start. 


ized in the new engine for the New York 
Fire Department, recently described in the 





YHE photographs reproduced on this page show a 
I pe of biplane brought out of late by the Vois 
This machine has a long body project 
I in flight, it has t sal 1 
' ha i monoplane vould have if flyir 
vard ynta rudder is placed at th 
or nd of the mg tapering body, and 
iI i sition that the tail occupies in 
I ne I motor is at the rear end of the 
body (cor nonding to the front end of a monoplane) 
ind t " e are attached to the body and 
| of wheels at this end. The ends 
he plat " onnected by ertical partitior 
in the Voisin machine in its eal 
8 of development There is a second pair of 
wed below tl body at the front, and the 
vertical rudder is mounted above the body at this 
end also Reside the bod; just above the wheels 
there {s on each side an inclined fin that 
for all the world like the mud 
ird on an a obile 
The pread of iis new biplan is abou 
f ind planes are 6 feet 7 inches 
in widtl he planes are spaced 5 feet 
part Their total supporting surface is 
174 square fee The planes are set at a 
ht dihedral angle The dimensions of 
the horiz il rudder at the front end of 
the bod e 12 feet by 3 feet 7 inches. It 
contains about square feet of supporting 
surfa while the vertical rudder has 64 
square fee Below the planes at each end 
there ai urved skids in case the machine 
tips when rear t ground The motor 
disa (& horse-power Rossel-Peugeot re 
yiving linder motor, which resembles the 
finome 
The first flights of the “Canard,” or 
Du is it s when translated, were 
made early in February at Issy-les-Mouli 
by Collieux On February 3rd he 
ed two passengers in a strong wind of 
s a ind the machine flew 
sieacily and gave an excellent pet 
formance On February Sth he demon- 


strated its turning abilities before a num 


ber of military men, and again, the follow 
ing day, he flew with passengers The 
s position is 6 or 8 feet in advance 
of the main planes, and when a passenge! 
i irried he is seated back of and above 
the pilot 
Reearding the conception of this machin 
ind its advantages, M. Voisin says, in La 
Frar tutomobile et Adrienne, it was con 
eived as the result of his various experi 
ments In 1904 he was experimenting and 
building a machine for M. Archdeacon. The 
main surfaces consisted of two superposed 


nlanes, 10 meters by meters in size, and 


having placed at 3% meters in front, a 
horizontal rudder. The “Canard” was prac 
tically he same machine with the body 
lengthened meters in order to bring the 
horizontal rudder that much farther for 
ward of the planes 

The abeve experimental glider, which was 
tested at Berck-sur-Mer when Voisin was 
experimenting with Captain Ferber, was in 
trumental in giving the former the Europea 
of duration in a glider, which was 6 4-5 secon 


following vear he 








Screntiric AMERICAN, and in one being re- 
built for the Birmingham, Ala., Fire De- 
partment, where the frame is lengthened 
and a powerful motor placed in front of the 
engine proper, but geared by chains to the 
rear wheels. This arrangement gives a 
complete and compact four-wheel piece of 
apparatus capable of high speed with hill 
climbing power. In the second size engines 
to which it has been applied it has worked 
with complete success. Both of these types 
of machines require no change in the pump 
ing machinery and boilers, which present all 
the advantages and disadvantages of the 
steam engine when compared with the in- 
ternal combustion motor. With both com- 
bined in one machine this is quite apparent. 
There is the increased weight of boiler and 
engine with fuel and water, the appreciable 
amount of time required to get up steam, 
and the necessity of maintaining a boiler at 
the fire house. Furthermore, there is the 
rapid deterioration of such a machine in 
service and the difficulty of securing en- 
gineers adequately trained and capable of 
maintaining the fire engine and operating it 
at highest efficiency. In other words, should 
not the steam engine follow the horses, and 
gas engines be used with the pumps as well 
as for propulsion? 

The answer to this is found in a third 
type of fire engine, where the engine can be 








n record 
ds The 


added a rear cell or biplane tail 


and experimented in towing the same above the Seine, 


the results being so satisfactory that Delagrange and 


Farman fitted motors to similar machines and were 


soon making successful flights 


This original Voisin machine, which was changed 
in very oneceivable manner by different experi- 
menter und which achieved its great success in the 
hands of Hen Farman, M. Gabriel Voisin believes 
reached | highest point of development last year 
In his opinion, however, it is a dangerous machine 


in lending. and is difficult to maneuver on the 


being unbersome and not at all strong if it 
constructed Finally he does not believe it 
0 irth nproveme 
Santos: Dumor n 1906, had his first suce 
1 machine similar to the Canard” in many 
Bléric imitated Santos-Dumont ind also 
monoplan with tl va rhe 
on o ‘ centers pressul 
sharp ihedra ing! ! ont 
p of a 
at il to « t 





» ground, 


is badly 


capable 


ess with 
respects. 


tried a 


ad loca 


nd 
a \ 


The ‘*Duck”’ in Flight. 
THE VOISIN ‘*‘CANARD”’ BIPLANE 





do away with accidents due to the propeller. It was 
only after a great deal of study and figuring that 
he fulfilled these conditions, as he believes, in the 
‘Canard.” He does not know what form the aeroplane 
of the future will have, but he believes that, like the 

Canard,” it will resemble very closely an arrow. 

He expects that this new form will be widely copied 
as soon as its good qualities have been more thor- 
oughly demonstrated, but he hopes that the con- 
structors will take care to make strong and reliable 
machines, so that his invention will not be given a 
bad start, and that its excellent qualities will be 
brought out 


The Automobile Fire Engine 
N the passing of the steam fire engine in favor of 
the high pressure system of independent water 
mains and hydrants, now clearly established as not 
only the best practice but an absolute necessity for 
all large cities, there are many mechanical questions 
to be considered that lend increased importance to 
these familiar portable pumping machines clanging 
Notwithstanding the 


hrough our city streets. 


triumph of high pressure systems and central sta- 


disconnected from the driving gear and 

linked up with the pumps. This is now done 

for small and medium-sized machines that 

even now have a wide sphere of usefulness, 
especially in the suburbs and for rural districts, ‘and 
for first alarm calls in small cities or residence dis- 
tricts. 

Both rotary and reciprocating pumps are used 
with such machines, and they are receiving thorough 
tests in actual practice and improvements at the hands 
of manufacturers. As yet no maker of gasoline en- 
gines has announced his ability to put out the equiva- 
lent of an extra first size engine that can travel to a 
fire at a speed of thirty miles an hour. If this can 
be done and the record of the steam fire engine for 
reliability and power be equaled, then the motor fire 
engine will in a few years supplant all other types. 
Otherwise steam apparatus will long be found in 
service. 


Reducing Zinc Ore With Petroleum 


N certain economic conditions coal is too costly 

for use in reducing zinc ores. Hughes and Hale 
have found that these ores can be reduced satis- 
factorily with crude petroleum, after preliminary 
wasting. The great reducing power of petroleum is 
increased by the fact that both the zinc oxide and the 
reducing agent are in the gaseous state, 
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A Painting in Glass on a Canvas of Concrete 


Mosaic Curtain of the Mexican National Theater 


NE is so accustomed to look upon Europe as the 
center of all art that he does not even stop to ask 
whether “any good thing” can come out of the United 
States. Hence, it is likely to prove a distinct sur- 
prise to many that the architect of the beautiful 
National Theater of Mexico, after hunting the world 
over for a suitable material to build the curtain of the 
theater, and an artist to depict upon it an appropriate 
scene, ended his quest successfully in New York 
city 
The subject chosen was a view of the twin mountains 
Popocatepetl and Ixtaccihuatl that rise far above the 
snow line 45 miles southeast of the city of Mexico 
There is a legend 
connected with 


the paint and cause it to blister and peel. It was next 
decided to reproduce the scene in glass. The famous 
Venetian and Bohemian glass was investigated, but 
the desired result could not be obtained. Finally it 
was suggested that the curtain be made in mosaic of 
Tiffany “Lustre” glass, and this proved to be just the 
material required. The glass is possessed of a 
billiant opalescence due to a prvcess discovered by 
Mr. Louis C. Tiffany. In the composition of the glass 
metals such as iron, tin, antimony and the like are 
used. The metals are then brought to the surface by 
reducing the glass in a flame, and the opalescent effect 
is further heightened by subjecting the glass to metal- 


lic fumes. The variations of colors produced by ¢ast- 
ing different shades of light upon the glass are ex- 
ceedingly beautiful, and well suited to reproduce the 
play of light upon the famous mountains under the 
glow of the setting sun. 

In order to make a true picture of the scene an 
artist was seni to Mexico to paint the requisite ds 
tails. The task of reproducing the paintings in glass 
was no small one. Twenty mosaic workers have been 
employed for over fifteen months at this work under 
the direct supervision of Mr. Tiffany Bits of 
glass a fraction of an inch in area are inlaid in a 
backing of fireproof cement an inch and one-haif 
thick, and this in 
turn is sup- 





these mountains 
that has been 
handed down 
from the time of 
the Aztecs, which 
runs as follows: 
In the days of 
the Montezumas 
there was a 
powerful mon- 
arch who had a 
beautiful daugh- 
ter named Ixtac- 
cihuatl. Her 
lover Popo was 
required by the 
king to prove 
his worth by 
winning a certain 
number of bat- 
tles before he 
could attain the 
hand of the prin- 
cess. In the 
meantime he was 
not even to see his 
love. But unable 
to wait, the lovers 
met in secret, 
and when this 
was discovered 
the king, in his 
wrath, turned 
them both into 








ported upon a 
steel frame 
There are nearly 
a million separate 
pieces of glasr 
covering an area 
of 2,500 square 
feet The en- 
tire weighi of 
the curtain is 
twenty-seven tons 
and yet when 
in place it will 
be raised or low 
ered in but seven 
seconds by hy 
draulic mechan 
ism. It would be 
impossible to 
make the curtain 
in a single sheet 
of the dimen- 
sions required 
and transport it 
safely to the city 
of Mexico For 
this reason it 
was decided to 
divide it up into 
sections, as 
shown in the ac- 
companying en 
graving. Each of 


the small se 








mountains. The 
cold outstretched 
form of the prin- 


A twenty-seven-ton theater curtain of glass mosaic, showing the lover mountains Popocatepet! and Ixtaccihuatl. 


tions is three 
feet squar They 
are place i in a 


bronze frame 





cess may be 
clearly made out 
on the snow 
topped mountain 
Ixtaccihuatl, and 
it is said of 
Popo that al- 
though he was 
turned into a 


mountain, the 
fires of his love 
could not be 


quenched, as evi- 
denced by the 
smoke that 
pours from. the 
lofty peak of 
Popocatepetl. It 
was this scene 
that the architect 
Adamo Boari 
wished to repro- 
duce because it 
is typically Mexi- 
can and is one of 
great beauty 
quite aside from 
the legend con- 
nected with it. 
The curtain, how- 
ever, was re- 
quired to be fire- 
proof; and while 
it was at first 
thought that the 
scene could be 
painted, it was 
decided that this 








which conceals 
the jointe and 
gives one the im- 
pression that he 
is viewing the 
scene through 
the panes of a 
large window 
While th 

brighter parts of 
the scene are re- 
produced in “Liusa- 
tre” glass, and 
this same type of 
glass is used to 
a large extent 
throughout the 
scene, the snow 
on the crests of 
the mountains is 
reproduced in 
dense opaqué 
glass, so that it 
always appears 
snow white with 


only a slie?t 
tinge as different 
colored lights aré 
cast upon it. One 


of the drawhba 


that an artist 
who mn 
canvas to 





contend wit! is 


the fact that his 








would hardly do, 
for the reason 
that even a small 
fire would crack 


A model showing the interior of the theater. 


MOSAIC CURTAIN OF THE MEXICAN NATIONAL THEATER page 485.) 
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reflect sufficient 
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accurat V n 
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American Merchant Marine 


An Expert Analysis of an Important Economic Problem 


y HE writer of the following article needs no intro- 
duction to the readers of the ScientTiric AMERICAN 
He will be recognized as forme rly, for several years, 


the Chief Constructor of the United States Navy. Re 
if close competition from the lead 


cently, in the face 
ing wards of Great Britain and the Continent, he was 
successful in securing to America a $22,000,000 con- 
tract for two His article is a 


lucid and highly authoritative contribution to a discus- 


irgentine battleships 


sion of supreme national importance.—Eprtor. 


It has been officially estimated that citizens of the 
United States pay for the transportation of their 
over-sea commerce, including freight, passenger fares 
and mails, the sum of $229,100,000 annually. This 
estimate is on a low basis of freight, and it is belleved 
that the 
Practically the whole of this business is in the hands 


actual amount paid is nearer $300,000,000. 


of foreigners, and this expenditure is paid to them 
and must be considered as an item against the United 
States in the balance of trade, on account of which we 
must export preducts of the United States in payment. 


Sound Economic Reasons for Protection. 

There is, 
value of sea power, a substantial economic reason why 
the United States should become a carrying nation. 
The experience of sixty years of free trade in ocean 


therefore, entirely apart from the military 


transportation has conclusively shown that it is not 
profitable to American capital under present con- 
ditions and requires protection or some form of gov- 
ernment aid or subsidy A comprehensive system of 
such protection, which will admit of development of 
either cargo or mail steamers as the necessities of 
trade require, should include: 

First Mail compensation to steamers such as is 
provided and now authorized under the ocean mail act 
of 1891 
Remission of the head tax of $4 on im- 
migrants arriving in American vessels, which would 


Second 


be a substantial advantage to American mail steamers 

Third 4A discriminating duty applicable to vessels 
of all 
of cargo vessels under individual ownership. A 
method of applying a discriminating duty which would 
not disturb the free list, and would not appreciably 


types, but especially adapted to the development 


affect the market of value of imported merchandise 
or materials would be to enact a law providing that 
on all goods imported in American vessels on which 
the ad valorem duty exceeds 41 per cent, there would 
be a reduction of 5 per cent, and on all goods on 
which, the ad valore is 41 per cent or less, or which 
are non-dutiable, the importer should receive an im- 
porter’s certificate available only for the payment of 
duties ‘at the Custom House and equal in value to 2.05 
per cent of the value of the goods so imported. 

The average rate of duty under the present tariff 
is understood to be 41 per cent ad valorem, and 2.05 is 
hi per cent of 41 These figures may not be exact, but 
they are Intended to be sufficient to create a demand 
for American cargo boats in the foreign trade, by en- 
abling the shipper to pay such vessels a higher rate 
of freight on homeward voyages, and enough higher to 
overcomes the handicap of higher cost of vessels and 
operation under the American flag. They are probably 
sufficient for the purpose on all except some low-priced 
bulky cargoes 

On outward voyages the American would be obliged 
to take the competitive rate. 

if, then, all our imports were carried in American 
vesseis and half the goods were free or non-dutiable, 
this proposed law would be equivalent to a 10 per 
cent reduction in the tariff 

The total value of imports in the United States for 
ending July, 1910, was $1,562,000,600. If, 


under the operation of the laws proposed above, citt- 


the year 


zene of the United States should acquire the carrying 
of, say, $500,000,000 worth, or about one-third of this 
amount, in American vessels, it would probably be 
necessary to acquire under the American flag about 
500 additional vessels, of various types, which might 
have the average tonnage of the foreign steam ves- 
sels entering our Atlantic ports, or about 3,000 gross 
tons. It would probably take ten years to build these 


vessel af a cost of about $200,000,000 if built In the 
Mnited States They would employ on board about 
40.000 mer and would be earning from $80,000,000 
to 3190.000.000 erose annually nm total cost for the 
annual charge on the Tnited State f it time wnder 
the laws proposed would be ly $10,000,000 


By Francis 'T. Bowles 
a year, and during the ten years in which this busi- 
ness was being acquired might have amounted to 
$50,000,000. 

This, in a broad way, is the problem which we are 
considering in the acquisition of a merchant marine 
in the foreign trade. 


The Free-ship Fallacy. 

It has been proposed to build up the merchant 
marine in the foreign trade in the hands of American 
citizens by permitting them to buy ships built by 
foreigners and place them under the American flag, 
and that is a question which should be faced and dis- 
cussed on its merits. At present the law forbids the 
use of foreign-built vessels in the coasting trade, and 
American citizens are not permitted to register for- 
eign-built vessels for the foreign trade, though they 
may own and operate them under a foreign flag. 
Treaties of commerce and navigation and United 
States laws provide that there shall be no discrimin- 
ating taxes or dues in our ports on foreign vessels 
other than those imposed on American vessels in the 
same trade. Therefore, free trade exists in ocean 
transportation. It is now proposed as a means of de- 
veloping American shipping to extend free trade to 
the purchase of vessels. 

We know from sixty years experience the result of 
free trade in ocean transportation, and that since it 
was established our shipping in the foreign trade has 
continued to diminish until it is now insignificant in 
amount, carrying only 8 per cent of our imports and 
exports. This should lead us to consider with some 
considerable reluctance the extension of a_ policy 
which has already produced such results. 

Merchant vessels can be built in England and Ger- 
many for prices 40 to 50 per cent less than United 
States prices, because the cost of labor, materials and 
manufactured articles going to make up the cost of a 
United States vessel is higher. The cost of the aver- 
age merchant vessel to the shipbuilder is nearly equally 
divided between labor and materials; the materials in- 
cluding a large proportion of manufactured articles, 
pumps, machinery, electrical and plumbing supplies, 
all of which are protected by the tariff. The ship- 
builder's labor costs are 70 to 100 per cent greater 
than the foreigners. The material costs are 15 to 20 
per cent greater. The tariff permits importation free 
of duty of shipbuilding materials for vessels in the 
foreign trade and limits such vessels to not more than 
two months’ service annually in the coastwise trade. 
This privilege has been used by the shipbuilders and 
American owners in very few instances. 


Why We can Build Battleships Cheaper Than 
Abroad. . 

Under present conditions of the amount of ship- 
building available it cannot be anticipated that this 
relation of foreign to local cost will be materially 
changed in the next ten years. These facts are not 
affected by the ability of the United States to com- 
pete with foreigners in the building of battleships, 
that being so in spite of the fact that the American 
shipbuilder’s costs on the hull of the vessel are 
greater than his foreign competitor; but this handicap 
is overcome by the ability of the American armor and 
gun manufacturers, who supply half of the cost of 
the vessel, but undersell their foreign competitors. 
It is well known that the cost of operation of steam 
vessels is lower under foreign flags than under the 
American, and testimony given before the Merchant 
Marine Commission was to the effect that foreign costs 
averaged 30 per cent less than American costs, prin- 
cipally due to less cost of wages. There have been 
some notable examples of transfer of vessels in the 
foreign trade from American to foreign flags to take 
advantage of these conditions. 


Foreign-built Ships Would Cost More to 
Operate. 

It is certain that foreign-built vessels cannot be as 
profitably operated under the American as under for- 
eign flags in the general foreign trade. There are 
probably some special trades operating to Central 
America, the West Indies or British North America, 
in which the conditions of operation would be neces- 
sarily local, and in which the lower first cost of a 
foreign vessel would be an advantage. If foreign ves- 
sels were so employed under the American flag it 
would be simply a special privilege; it would not 
create new business nor reduce the cost of transporta- 


tion; it would not create an American merchant 
marine. 

It is probable that free trade enthusiasts will not 
be patient enough to verify these statements, and will 
favor the treatment of the merchant marine to a pre- 
scription of blood-letting by means of a free-ship bill, 
to see how it works. A free-ship bill would give 
special privilege to a few short routes. It would give 
an apparent increase in tonnage in the foreign trade, 
and would ultimately result in the admission of 
foreign built vessels to the coast trade and thereby in 
the inevitable destruction of American shipbuilding 
and consequently of any real American shipping. This 
industry, which is now menaced by free trade, has 
produced the shipping of the United States, which on 
June 30th, 1910, including all kinds of documented 


shipping, comprised 25,740 vessels of 7,508,082 tons. 


Merchant Marine as Naval Auxiliary. 


If we suppose for a moment that the military ad 
vantages of sea power made it necessary for the 
United States to have in the foreign trade a mer- 
chant marine of vessels adequate for carrying coal, 
provisions, troops and to serve as fleet auxiliaries, and 
that the question was simply how to produce that mer- 
chant marine as economically and as quickly as possi- 
ble without regard to its effect upon American citizens 
engaged in shipbuilding and its allied occupations, 
undoubtedly the quickest and cheapest way would be 
to admit foreign-built vessels to American register 
and to give them sufficient of the advantages of mail 
compensation and discriminating taxes to overcome 
the disadvantage of operation: under the American 
flag. By this means, in acquirtmg the 500 vessels neces- 
sary to carry one-third of our imports under the 
American flag, we should save possibly $75,000,000 of 
the $200,000,000 necessary to produce those ships in 
American shipyards and we could reduce by nearly 
one-half the aid which we would be obliged to give to 
American-built vessels. By this means we would have 
answered the military necessity for a fleet of auxili- 
aries at the least possible expense. But we would not 
have placed the merchant marine on a sound and 
continuing basis for development. We would not have 
accomplished the economic advantage of an actual 
American merchant marine, nor would we have given 
our citizens the opportunity to develop and organize 
the business of shipbuilding and ship owning. On the 
other hand, we would have simply hired foreigners to 
perform this work in a slightly more expensive man- 
ner than they are performing it now, for a military 
purpose which cannot commend itself as a necessity. 


Why Kill Our Shipbuilding by Free Ships? 


A ship is probably the most elaborate and complex 
product, and includes within itself the application of 
the best skill in more mechanical trades than any 
other single construction which the world uses. There 
fore, it is difficult to understand why the art of ship- 
building should be selected for extinction by the ap- 
plication of free trade, when it is probably intended 
to permit other manufacturing industries to continue 
to live. It might be fair to treat ships on the same 
tariff theory on which we are considering other 
manufactures, namely, to apply an import duty based 
upon the difference in cost and regulate it from time 
to time as required. At the present time it would 
probably be necessary to establish a duty of about 
$40 a gross ton on bulk cargo steamers and $60 a 
gross ton on combined freight and passenger steamers 
The application of duty per ton, which is a recognized 
and established system of measurement throughout 
the world, would prevent the dumping in this coun: 
try of second-hand, worn-out vessels, and it is desir: 
able from that point of view. 

The experience of foreign governments with a free- 
ship policy is instructive. Great Britain is often cited 
as a bright and shining example. But Great Britain 
did not adopt free ships until 1849, or, in effect, 
until 1854, when iron shipbuilding, -thanks to large 
mail subsidies, had become so strongly established in 
England and Scotland that these British yards could 
defy the world. Neither then or at any subsequent 
time did British merchants buy largely of foreign- 
built ships, except in the four years of our civil war, 
when the Anglo-Confederate privateers drove 750,000 
tons of American sail craft undcr foreign colors for 
protection. 

France, in 1881, after a long trial of free ships, 
found herself with a smaller tonnage—914,000—than 
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it had in 1870—1,072,000 tons. Meanwhile French 
shipbuilding had been so nearly destroyed that it was 
difficult to maintain a decent war fleet. This experi- 
ence drove France to a subsidy policy, under which 
its merchant shipping has increased from 914,000 to 
1,900,000 tons. Germany, while relying on free ships 
alone, increased its tonnage only from 1,098,000 in 
1873 to 1,248,000 in 1881. Ships were bought in 
England long enough for German engineers to learn 
the art by access to the best plants, and then, under 
the leadership of Bismarck, a vigorous policy of im- 
perial protectionism was embarked on in the form of 
mail subventions and other aids to native shipbuild- 
ing, with the result that German tonnage grew swiftly 
from 1,243,000 to 4,307,000 now. Norway is often pic- 
tured as another bright example of free ships; but 
Norwegian tonnage since 1881 has not increased so 
rapidly as French tonnage, and Norway of late years 
has been applying a subsidy policy of its own. Japan 
tried nothing but free ships until 1894, with the result 
that it had then only 200,000 tons of merchant ship- 
ping. The war with China forced Japan to turn to 
national aid, and Japanese ships have grown more 
swiftly than those of any other nation in the world, or 
from 200,000 tons to 1,544,000. Japan gives bounties 
to native shipyards and subventions to regular lines. 


Free Ships Should be Offset by Bounties to 
Native Ships. 

To grant free ships without any direct aid to home 
shipyards is a policy abandoned now by all maritime 
governments. Those nations that allow their people 
to buy ships abroad either impose a tax on those 
ships when naturalized, or forbid the subsidizing of 
those ships, or grant bounties to ships of native con- 
struction. These other governments realize that no 
nation in the world’s history has ever succeeded as 
an owner of ships that was not also a builder of 
ships, and that to depend upon ships built abroad is to 
strengthen the resources of the competitor that builds 
them and to postpone the day of successful competition 
at home 

It has been the endeavor herein to make clear that 
free ships will operate undoubtedly to the disad- 
vantage of American labor and also will retard the 
acquisition of actual sea power by the United States. 
The development of American shipping and shipbuild- 
ing can only result from the same kind of encourage- 
ment that has been given by the protective tariff to 
other manufactures. 

American shipbuilders on the coast can expect to 
reduce their costs of construction only by the or- 
ganization of their business which is possible by con- 
tinuous work on vessels of similar types. This has 
been the experience on the Great Lakes, where large 
numbers of vessels of similar construction have been 
bvilt for bulk cargoes at a low cost after the business 
had become organized by experience. 

The coast shipbuilders have insufficient work for 
their plants and work so various in character and vari- 
able in quantity that their organization is unduly ex- 
pensive and their labor inefficient. 


The Current Supplement 

LL.MOST exactly three centuries have passed since 
<i kepler discovered the laws of planetary motion. 
The simple and ingenious empirical process that led 
Kepler inevitably to the discovery of the true form 
of planetary orbits is not generally known. This 
process is described very clearly in the opening article 
of the current SupPpLeMENT, No. 1843. Madame Curie 
describes in detail how pure radium chloride is sep- 
arated from the barium chloride with which it is asso- 
ciated. The French Senate recently passed a law 
which was approved by the Chamber of Deputies four- 
teen years ago, and which will make the legal stand- 
ard time in France 9 minutes and 21 seconds slower 
than Paris mean solar time, The reasons for selecting 
this interval of 9 minutes and 21 seconds, the reser- 
vations by which a complete and formal adoption of 
the meridian of Greenwich has been evaded, and the 
advantages and disadvantages obtained, are admirably 
discussed in the current SuprLeMeNT under the title, 
“International Standard Time.” The fourth instal- 
ment of Mr. Walter V. Turner’s splendid paper on 
“The Air-Brake as Related to Progress in Locomotion” 
is presented. A life-saving service for the rescue of 
miners in time of disaster is the first important step 
taken by the United States Bureau of Mines in an 
effort to reduce the appalling loss of life in American 
coal mines. The service is described in an excellently 
illustrated article. The distinguished German biol- 
ogist, August Weismann, writes on Charles Dar- 
win. Mr. A. D. Morehouse, Office Engineer, Drainage 
Investigations, contributes an instructive paper on 
“The Reclamation of the Southern Louisiana Wet 
Prairie Lands.” Under the title, “Eugenics and Genet- 
ies,’ Mr. G. Clarke Nuttall presents a thoughtful article 
On some old problems called by some new names. 


Correspondence 


ITH particular pleasure the Editor inserts the 

following letter. It is timely, as the expression 
of an opinion opposite to some of those embodied in 
Mr. Bowles’s able article; moreover, in his concluding 
sentences, Mr. Noble sounds the keynote of these cor- 
respondence columns. We believe that they should be, 
and are, a “most effective method of education.” The 
Editor makes no claim for infallibility, either in his 
selection of material or in those pen-chats which are 
known as the editorial columns. He gives you his 
ideas, and asks for yours. If you have opinions on 
current topics which you think will be valuable to the 
public, send them in. Don't be too harsh a judge of 
your own literary qualifications. Many an acceptable 
writer has discovered himself as the result ef a letter, 
written with much diffidence to the Editor, that was 
published with hearty approval. 

So let it be understood that, if you have something 
worth while, which you would like to say to the hun- 
dreds of thousands who read the Screntiric AMERICAN, 
you are invited to send it in for our sympathetically 
critical reading.—Epiror. 


The Merchant Marine and Preferential Duties 
To the Editor of the Screntrric AMERICAN: 

As I have already occupied some of your valuable 
space on the subject of our merchant marine, I do not 
feel entitled to any more in response to your invitation 
to discuss the subject. I should, however, be pleased 
to know that you have considered the following: 

I do not feel at all certain that preferential duties 
will work as well to-day as they did prior to 1810, nor 
am I convinced that the preferential duties were the 
real cause of our prosperous ocean carrying trade at 
that time. It seems to me that it was due vastly more 
to the fact that European wars were keeping European 
merchant vessels from competing with us, and per- 
haps even more to the fact that there was then no 
high protective tariff to make the cost of labor much 
greater here than in Europe. As a matter of fact, 
did not our shipping industry continue to prosper (in 
the main) until the passage of the Morrill Act in 1861? 
And is not its decline almost exactly proportional to 
our prosperity in the inland protected industries? 

The objection to preferential duties, it seems to me, 
lies in the fact that they will not apply themselves di- 
rectly to the object sought, and to that alone; also that 
they will tend in many instances to build up our ship- 
ping industry in the least desirable directions and 
fail to build it up in the most desirable directions. 
Thus, a five per cent remission of duties will en- 
courage American vessels in the carrying of those 
commodities only on which we have a tariff, and prob- 
ably on those only on which our import duties amount 
to the most per ton. For it is not to be presumed 
that foreign nations like Great Britain are going to 
let us capture all or the bulk of their carrying trade 
even with us. If they let us regain our share (one- 
half) we should be well satisfied. But the trouble 
with preferential duties will be that they will en- 
courage the carrying in American bottoms of practi- 
cally all the imports from just such countries as 
England and Germany, because the remission of duty 
per ton on such high-class products as come from 
these countries will be most tempting to American 
vessels, while it will have practically no effect on im- 
portations from such countries as Canada and South 
America. Hence, instead of finding a market for our 
manufactured products, which is what we want, we 
shall be providing a market for foreign manufacturers, 
just what we do not want. 

Likewise, to those countries from which we would 
import more high-class commodities, viz., European 
countries, we should also export low-class com- 
modities like cotton, wheat, and corn. For in order 
to get the full benefit of the remission of duty on the 
incoming traffic in high-class commodities from 
Europe, our American vessels would be compelled to 
go to those countries laden with such commodities as 
those countries will purchase, which will be the low- 
class commodities named, and the competition for the 
carrying of these commodities would have its effect 
in increasing their export. We would then be in the 
foolish position of having one law (Canadian re- 
ciprocity) to encourage the importation of these com- 
modities and another to encourage their exportation! 

Again, the European countries from whom we would 
thus take the carrying trade (if they took no re- 
taliatory measures) would be compelled to seek South 
American trade for their vessels, and in so doing 
would even more rapidly than now develop valuable 
commercial relations with those countries, the very 
countries about which we ought to be the most s0- 
licitous. 

But we may depend upon it that European countries 
will never stand idly by and allow us to manipulate 


things in this way. They will retaliate, with the effect 
that our remission of duties will represent so much 
money dumped into the ocean, with no permanent 
effect in building up our own merchant marine. 

Instead of intruding our vessels into European ports 
where they are not wanted and for a trade that we do 
not want, let us devise some means for securing 
berths for them in South American ports, where we 
have a natural right and will have a hearty wel 
come, and let us encourage the trade that we do want, 
and must make some special effort to secure, and thus 
increase our influence where it is alike most needed 
and most profitable to us. Why build the Paname 
Canal, and then pass laws that will practicaily forbid 
American vessels the use of it? 

Finally, it is a humiliating comment on American 
intelligence that we can be induced to pay indirectly 
for a thing that we will not pay for directly. What 
we want is to receive considerable education in the 
matter of our duty as a great world power, whose 
liberty-fostering institutions are destined to leaven 
the whole lump. I congratulate you upon having 
adopted one of the most effective methods of educa 
tion, that of taking the people into your confidence 
and inducing them to study this subject and to ex 
press themselves. I certainly hope that you will be 
flooded with as many and as opposing views as this 
country can produce and you can find room to print 

Hettinger, N. D. N. J. Noacr. 


Stability of Cofferdam Around the “ Maine” 


To the Editor of the Screntiric AMERICAN: 

I noticed in your paper a publication of the gen 
eral outline of the cofferdam which it was proposed 
by the United States Government to build around the 
wreck of the battleship “Maine,” and it seems to me 
that there are two points of possible failure of a 
structure of this kind which have not been discussed. 

One is the fact that each of the single structures 
is an aggregation and not a unit, and that failure is 
liable owing to the lack of frictional resistance be 
tween each of the individual piles, and it seems tha! 
failure is possible by the structure collapsing like 2 
line of blocks, each pile sliding on the other 

Second: It seems that if sufficient frictional re 
sistance between the piles is provided by riveting 
straps across the piles, joining them together, there 
is danger of collapse of the inside toe of the structure, 
because of the lack of longitudinal support of the 
individual piles at that point. For illustration: If 
we take an ordinary tin can, such as tomatoes or 
other vegetables are preserved in, and cut the head 
out of one emi of it, then place this can on the floor 
in a vertical position, if weight is placed upon the 
can and the same is slightly tilted, the portion in 
contact with the floor will collapse. 

This seems to me to be the position of this coffer 
dam, particularly in view of the filling which is being 
used in the cylinders, which filling consists of soft 
mud, which is pumped into the cylinders and which 
must remain for some time in a semi-fluid state, thus 
offering nothing in the way of resistance to longitu 
dinal pressure. This condition might te a certain 
extent be improved if the filling within the cylinders 
was made of a mixture of clay and fine stone, which 
for some reason seems to form a very solid mass 

In @ case in my own experience, where clay was 
being used to stop a leak in a cofferdam where timber 
was placed against an inclined ledge, the clay failed 
utterly until a certain amount of finely breken stone 
was dumped in, then the mass became very firm and 
all leaks were permanently stopped; thus it seems 
to me that a mixture of this kind would increase 
the stability of these cylinders. Certainly if the 
cylinders with their filling were monolithic and the 
foundations under them firm, there would be no 
question as to their efficiency; but the further, they 
depart from this condition the more liable they are 
to failure, and therefore it seems to me that every 
reasonable effort should be made to approach this 
condition as nearly as possible. 

New York, N. Y. E. C. Moorr, C. FE. 


How Deser‘s are Formed 
TZ. HERE is a popular idea that deserts like the 
[ Sahara are the bottoms of ancient seas which 
have been lifted above their original elevation by 
geological forces. This notion is an erroneous on: 
It is absolutely certain, high authorities contend, that 
the sands of all the great deserts have been formed on 
the spot by the disintegration of the solid rocks on 
which they rest. Desert sands correspond in all rs 
spects, so far as their mode of origin is concerned, to 
the dust and sand that accumulates on our high roads 
All deserts are situated where the winds 
exhausted 


in summer 
from the ocean, before reaching them, are 
of their moisture by passing over mountains or across 
extensive tracts of land. 
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Science in the Current Periodicals 
In this Department the Reader will find Brief Abstracts of Interesting 


Articles Appearing in Contemporary Periodicals at Home and Abroad 


The Traffic Problem in London 


2 pe third annual report of the 
Branch of the Board of Trade has just been is 


London Traffk 


ed as a blue book, dealing among other things with 
the very serious problem of coping with the ever 
increasing traffic of this huge city 

The defects of the existing roads are set out in 
some detail, and suggestions are made as to what 
measures it would be desirable to take with a view 
to making good the deficiencies and generall to 
bringing the main thoroughfares up to the require 
ments of present and prospective traffic A résumé 
of the principal points brought out in this blue bool 
is given in a recent issue of The Engineer, and is re 
produced in part below, together with two accompany 
ing charts 

In the first place reference is made to the increase 
in population in Greater London, and the fact is re 
called that while the population in that area in 
creases as a whole year by year, the increase is much 


larger in Outer London than it is in the Adminis 


ible counts made at different points on the same road 
were made on the same day. 

The report lays stress on several points regard- 
ing these two censuses. The first is that as each 
particular count was made on a single day only, it 
cannot be accepted as representing the true daily 
average The volume of traffic varies from day to 
day and is affected by many circumstances, apart from 
the season of the year. Still, every precaution was 
taken to choose days for the counts which were un- 
affected by abnormal happenings. Then, again, it is 
pointed out that mere numbers do not serve as a 
measure of the degree of obstruction caused by vehi- 
cles of different classes. For instance, the number 
of vehicles of all classes that passed Bow Bridge and 
Shepherd's Bush were found to be practically the 
same, but reduced to a common standard the traffic 
at Bow Bridge was found to be the heavier in the 
proportion of 46.7 to 39.6. To arrive at some uniform 
basis of comparison, therefore, it became necessary 
to find a “Traffic Unit" in terms of which every 
vehicle might be assigned a coefficient, which might 





oughfares ought not to be regarded as available for 
ordinary traffic, and in such situations should not be 
treated as part of the roadway. 

In laying out the width of an arterial road in Lon- 
don it will, it is stated, be necessary to adopt stand- 
ards considerably in advance of those that were ac- 
cepted as sufficient in the past. Where the frontages 
are occupied by shops and business houses allowance 
must be made for standing and slow-moving vehicles 
which practically take up the width of a single line 
of traffic on each side. In addition to these two, and 
to the space occupied by tramways, an arterial road 
should be wide enough for at least two lines of movy- 
ing vehicles on each side of the tram lines, in order 
that fast traffic may pass unchecked at normal speed. 
Thus the roadway of a main thoroughfare with shops 
on both sides ought to accommodate a double line of 
tramway and six lines of ordinary traffic—three on 
each side. In extreme cases it may even be necessary 
to allow for four lines of traffic on each side. As- 
suming that each line of traffic requires 8 feet 6 
inches, and giving a corresponding width to the foot- 
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Fig. 1.—CHART SHOWING DENSITY OF TRAFFIC 


trative County According to the estimates of the 
Register-General the population of London in 1910 
namely, 7,527,196—showed an increase over the popu- 
lation in 1909 of 107,456, of which 38,748 is attribut 
abie to the Administrative County and 68,708 to Outer 
London—eguivalent to percentages of 0.8 and 2.70, re 
spectively This fact, it is pointed out, has a direct 
bearing upon traffic, inasmuch as it implies a growing 
demand for traffic facilities of a kind differing from 
that which would be required were the increase dis- 
tributed evenly over the two areas 

The longer the delay to take steps to widen and 
improve the arterial roadways of London and to make 
new roadways, the greater will be the expense of car 


rying out the necessary work Before taking any 


steps. however, it was necessary in the first instance 
to obtain an accurate idea of exactly how dense the 
traffic was on the various main roads leading from 
the metropolis. The London County Council, which 
has a staff of-men specially trained for this work, 
was approached and undertook to take the census. A 
classification of vehicles was settled by consultation 
with the statistical officer of the Council, the points 
at which it was desirable to count the traffic were 
selected, and the first census was taken between Janu- 
ary 3rd and February 18th, 1910 To measure the 
difference in volume and nature between the winter 
and summer traffi & second census was taken be 


: 


tween June 6th and July 


The results of these tw t ire shown diagram 
matically in Fig. 1, in which the width of the dark 


ened portions indicate the re! of traffic 
It will not be necessary to t 
of the census, further tl 


have a relation to its size, speed, and flexibility. Ac- 
cordingly the following classification was adopted: 


Trade Vehicles. Passenger Vehicles. 


1 Horse (fast) 3} Electric trams......... 10 
1 Horse (slow) 7 Omnibus (horse)....... 5 
2 Horse (fast)....... 4 Omnibus (motor)...... 3 
2 Horse (slow)........10 Cabs (horse)........ 2 
Motor (fast) ......ccce. 2 Cabs (motor)... 1 
Motor (slow) .. 5 Carriages (horse)... 2 
ge EL oe, ee ae 6 Carriages (motor)..... 1 
Bicycles eer 


It is explained that this classification can only be re- 
garded as approximate, since the various vehicles dif- 
fer among themselves. Still, it is a basis to go on, 
and it is that which has been used in the preparation 
of Fig. 1 

The roadways in London to-day are, as a rule, no 
wider than they were a hundred years ago, and in the 
meanwhile encroachments have been suffered to grow 
up which have added greatly to the difficulty in widen- 
ing. “There is now,” says the report, “not a single 
road leading into London which, in some parts of its 
course, is free from serious defects, arising either 
from the conditions of the road ttself, or from the 
volume of traffic which it has to carry. Within the 
last few years, owing to the great increase in the 
population, especially in Outer London, to the intro- 
duction of electric tramways, and, more recently, to 
that of motor traffic, the use of the roads has in- 
creased to such an extent that all the main approaches 
to London are overtaxed, and the situation which ex- 
isted prior to the advent of railways has been intro- 
duced in an aggravated form.” The report considers 

at the space occupied by tram lines in busy thor- 


Fig. 2.—CHART SHOWING PROPOSED ROADS 


ways, the figures given in the following table are 
arrived at: 

Total. 
ft. in. 


Roadway. Footway. 
ft. in. ft. in. 
Two tramlines and four 
lines of traffic on each 
GEE: sidan detetheeie von “ae S 40 0 125 0 
Two tramlines and three 
lines of traffic on each 
RR a paals eed cota 68 0 32 0 100 0 
Two tramlines and _ two 
lines of traffic on each 


GUE a ckahin eer ree 51 0 29 0 80 0 
Two tramlines and one 
line of traffic on each 
DE cuicreewisieesean ces 34 0 20 0 54 0 
Three lines of traffic with- 
out tramways ......... 25 6 17 0 42 6 


These dimensions, says the report, are obviously 
subject to variation, but they serve to show the widths 
that should be aimed at, and point to the following 
standard of widths for roads of different classes in the 
neighborhood of London: 

Main roads, not less than......... 100 feet 
First-class county roads, either 

radiating or connecting places of 

importance ......... 2 Diese 75 feet to 100 feet 
Second-class county roads......... 50 feet to 75 feet 
First-class district roads, connect- 

ing villages or forming branches 


of main county roads.......... 35 feet to 50 feet 
Second-class district roads, mostly 
a oe meer pe 25 feet to 35 feet 


Having arrived at this classification, the report next 








— 


April 29, 1911 


SCIENTIFIC AMERICAN 


429 





proceeds to consider the various main roads radiating 
from Greater London into the surrounding country. 

These roads, numbering twenty-three, are all dis- 
cussed in detail for a good many miles out from the 
center of the metropolis. The suggested improve- 
ments and the new roads are for the most part shown 
by dotted lines in Fig. 2, taken from the report, 
though certain of the suggestions have not apparently 
been included. The most important of the new roads 
as regards length are the Eastern Avenue, 10.4 miles; 
the Western Avenue, 13.1 miles; the North Circular 
Road, 8.5 miles, and the Chertsey Road with its ex- 
tensions, 11.5 miles. The suggestion is to make in all 
99.9 miles of new road and to improve 25.45 miles of 
old road, making a total of 125.35 miles. 

The construction of several new bridges and the 
reconstruction of some existing bridges are included 
in the suggestions. 

Remarking on these figures the report says that the 
cost of providing 100 miles of new roads, and of im- 
proving 251% miles of existing roads within the Metro- 
politan area, in addition to extensive widenings of 
other existing roads, would, of course, be very large; 
but, it continues, “it is difficult to see how it can be 
avoided if congestion is to be relieved, and proper pro- 
vision made for the needs of the future. Large as the 
expense may be, it should be remembered that the cost 
of inaction is also heavy. The time lost daily by mil- 
lions of people through insufficient road accommoda- 
tion is alone equivalent to a loss of money, which, 
though impossible to estimate with accuracy, must be 
very large. It should further be borne in mind that 
the longer the improvements are postponed, the more 
costly they will be.” 


Applications of Chemistry to Public Welfare 
MOST interesting and valuable survey of the es- 
<’% sential aspects of the work of the Bureau of Chem- 
istry, Department of Agriculture, has recently been 
given by Dr. Wiley on the occasion of his acceptance 
of the Elliott Cresson medal conferred upon him last 
December. The eminent chemist said in part: 

“One of the first investigations undertaken in the 
realm of agricultural science was a study of the con- 
servation of and waste of plant food. Long before 
the present vogue of conservation came into existence 
important studies in the conservation of plant food 
were planned and executed. These studies were crys- 
tallized in two addresses delivered, the one in 1886 
before the Chemical Section of the American Asso- 
ciation for the Advancement of Science, on “The Eco- 
nomical Aspects of Agricultural Chemistry,’ and the 
other as presidential address before the American 
Chemical Society in 1893, on ‘The Waste and Conserva- 
tion of Plant Food.’ In the summary of the data in 
the address on the economical aspects of agricultural 
chemistry the following statements are made: 

“‘Future Food Supply.—Since, with a proper econ- 
omy, the natural supplies of potash and phosphoric 
acid may be made to do duty over and over again, and 
last indefinitely, the economist who looks to the wel- 
fare of the future need have no fear of the failure of 
these resources of the growing plant. Indeed, it may 
be said that the available quantities of them may be 
increased by a wise practice of agriculture based on 
the teachings of agricultural chemistry. 

“But with the increase of population comes an in- 
creased demand for food, and therefore the stores of 
available nitrogen must be enlarged to supply the de- 
mands of the increased agricultural product. It is 
certain that with the new analytical methods many 
series of experiments will be undertaken, the out- 
come of which will definitely settle the question of 
the entrance of free nitrogen into vegetable tissues. If 
this question be answered affirmatively, agricultural 
science will not place bounds to the possible produc- 
tion of foods. If the nitrifying process does go on 
within the cells of plants, and if living organisms do 
fix free nitrogen in the soil in a form in which at 
least a portion of it may be nitrified, we may expect 
to see the quantities of combined nitrogen increase 
pari passu with the needs of plant life. 

“*Thus even intensive culture may leave the gardens 
and spread over the fields, and the quantities of. food 
suitable for the sustenance of the human race be 
enormously increased.’ 

“Among the closing paragraphs of the address on 
the waste and conservation of plant food, are the fol- 
lowing: 

“‘Through the ages of the past, the rich stores of 
plant food have been steadily removed from arable 
fields and apparently forever lost. But in point of 
fact no particle of it has been destroyed. Even the 
denitrifying ferments described by Springer, Gayen 
and Dupetit, and Muntz, reduce only to a lower stage 
of oxidation or restore to a gaseous form the nitric 
nitrogen on which alone vegetation can feed. But 
electricity, combustion, and the activity of certain 


anaerobic ferments herding in the rootlets of legumes 
and other orders of plants, are able to recover and 
again make available this loss. 

“*The fact that a few million years may supervene 
before the particle that is carried off. to-day as waste 
may return to organic life, shows the patience rather 
than the wastefulness of nature. 

“*As.a result of this general review of the migra- 
tions of plant food, the reassuring conclusion is 
reached that there is no danger whatever of the ulti- 
mate consumption or waste of the materials on which 
plants live. Circumscribed localities, through care- 
lessness or ignorance, where once luxuriant crops 
grew, may become sterile, but the great source of sup- 
ply is not exhausted. In fact, as the rocks decay and 
nitrifying organisms increase, the total store of plant 
food at the disposal of vegetation may continue to 
grow. When we join with this the fact that the skill 
of man in growing crops is rapidly increasing, we find 
no danger ahead in respect of the quantity of human 
food which may be produced.’ 

“It is evident that plants, like animals, 
thrive without proper care, and food is just as im- 
portant in the development of high-grade plants and 
abundant crops as it is in the production of high- 
grade cattle and sheep. The soil was regarded for 
many centuries as dead matter, containing certain 
stores of plant food, but one of the first things ob- 
served in these investigations which were made was 
that soil is a living body and as such entitled to have 
a hygiene and physiology of its own. The study of 
the soil thus becomes not alone a problem in mineral 
chemistry, but a biological problem of the highest im- 
portance and significance. In the Bureau of Chemistry 
were made the first systematic studies in this country 
of the organisms of the soil which produce nitric acid, 
one of the most important eiements of plant food. 

“Elaborate experiments were conducted in a series 
of pot cultures to establish the conditions of maxi- 
mum activity of nitrification and the relative nitrify- 
ing power of different soils, samples of which were 
taken under such conditions as to insure normal 
bacterial activities. These led to the important ob- 
servation that the chemical composition of plants 
when mature was influenced in the most remarkable 
degree by the environment to which they were sub- 
jected, and that the influence of the soil in determin- 
ing the quality of the plants was far less significant 
than had usually been supposed. 

“An extensive investigation was undertaken on the 
influence of environment upon the composition of 
wheat and other cereals, upon the production of the 
maximum amount of sugar in the sugar beet, and 
upon the distribution and qualities of the best vari- 
eties of green sweet corn, cantaloupes and other crops. 
The plan of investigation followed in these studies is, 
it appears, original and has now been very closely 
adopted in Australia and some other countries. 
Briefly, the plan of study was to distribute the same 
seed in widely different localities and have these seeds 
planted and cultivated in as nearly as possible the 
same manner. After being properly harvested and 
cared for, the crops were chemically examined and 
compared with crops grown in the mother state. It 
is evident that in this way the differences in compo- 
sition were not due to any inherent properties, that is, 
due to heredity, but to the forces of the environment 
under which the crops were produced. Several elab- 
orate monographs have been published on this sub- 
ject, and among these the one of the greatest eco- 
nomic significance is the result of the studies, covering 
more than fifteen years, on the effect of the environ- 
ment upon the production of the maximum quantity 
of sugar in the sugar beet. As a result of these pro- 
longed studies a biological map of the sugar beet 
area was constructed, indicating by a shaded band 
stretched from the Atlantic to the Pacific those areas 
in the United States where the richest sugar beets 
would be likely to grow. The practical benefit of this 
study is shown in the fact that many intending in- 
vestors who were about to place their capital in beet 
sugar enterprises in unpropitious localities were de- 
terred from doing so by the results of these studies, 
and thus hundreds of thousands of dollars were saved 
which otherwise would have been squandered. The 
most remarkable practical demonstration, however, 
of the value of such studies from an economic point 
of view is in the fact that practically every beet 
sugar factory which has been successful and which is 
now operating is located in the shaded belt marked 
out now almost fifteen years ago. The studies of all 
the factors in the production of a sugar beet of 
maximum sweetness has led to the conclusion, based 


cannot 


.upon indubitable data, that the dominant factor is a 


long day and a moderate temperature, not varying 
very much from an average of 70 deg. F. for the three 
growing months of June, July and August. It is evi- 
dent, therefore, that a high northern latitude, com- 
bined with a proper distribution of water by irriga- 


tion or otherwise, is the only place where a sugar beet 
can be grown at the present time which can compete 
with European grown sugar. 

“These are only some of the more important of the 
many biological investigations which have been con 
ducted in connection with the growth of crops and 
the increase of the food supply of the country. Ths 
activities of the Bureau of Chemistry, however, have 
not been confined to plant life. The highest service of 
science is to man himself, and the weifare of the 
plant and of the animal, from an ethical, moral and 
economic point of view, may have their highest sig 
nificance in their relation to the welfare of man. To 
this end a great deal of the energy which has been 
expended in the investigations of the Bureau of 
Chemistry has been directed to problems involving 
human rights, the health of the people and the honesty 
of trade. 

Under the old principle of the common law the pur- 
chaser himself was held responsibie for investigating 
the character of the goods he bought, and this led to 
the maxim of the common law of caveat emptor. 
The statute of law, however, recognizes the helpless- 
ness of the purchaser in most cases to make such In- 
vestigations and so under this law the legend has be- 
come caveat vendor. Especially is this true in respect 
of those who by reason of a tender age are incapable 
of looking out for themselves. In the case of infants’ 
foods the duty of the State and municipality is plain. 
The only artificial food an infant deprived of its nat- 
ural food should have is pure, fresh milk modified to 
be as much like mothers’ milk as possible. Experience 
has shown that the death rate of artificially-fed in- 
fants can be materially reduced by a pure milk diet 
What greater service may a municipality render ite 
citizens than to save the lives of the children? It 
seems that the only immediate solution of the problem 
is the city-controlled milk supply for sick and mother 
less children. The city should own its own herd of 
healthy cows, kept in the best sanitary manner. The 
milk should be handled by the latest methods of trans- 
portation and delivered promptly to the consumer. 
It should be made an offense of the law to feed a de- 
mothered infant under one year of age any food save 
the pure modified milk. A charge equal to the price 
of ordinary milk should be made for the municipal 
milk, which should be reserved solely for infants’ use.’ 


Effect of Radium Emanation on Plants 


ADIUM produces by its spontaneous disintegra- 

tion a gas which is usually called radium emana- 
tion, but for which Sir William Ramsay suggests the 
name niton, derived from a Greek word which signi 
fies brightness. Niton or radium emanation ts a radio- 
active chemical element which disintegrates rapidly 
and has a very brief existence. 

Fabre has communicated to the French Biological 
Society the results of his experiments on the effect 
which the radiations of the emanation produce on 
germination and growth in various vegetable organ- 
isms. One of the organisms selected was black mold 
(Stengmatocystis nigra). The “optimum” or 
favorable dose of radiation, which developed the mold 
in four days, was found to be % microcurie per cubic 
centimeter of air. (The curie is the wnit of radio 
activity and the microcurie is one millionth of that 
unit.) The “abiotic” dose, which kills the black mold, 
is 1 microcurie or more per cubic centimeter 

For the common white mold (Mucor mucedo) the 
optimum dose is 1 microcurie per liter of air. In the 
case of Lilium catharticum the dose most favorable 
for germination and growth is ™% microcurie per 
liter of air, while this species of lily is killed by 40 


most 


microcuries per liter of air. 


A Device for Diminishing the Rolling of Ships 
HE German engineer Frahm has devised a method 
of diminishing the rolling of ships, which is the 

principal cause of seasickness. A water tank is placed 

on each side of the vessel, and the two tanks are con- 
nected by a pipe provided with any suitable device 
for varying its effective cross-section and the frictional 
resistance opposed to the flow of water. In this way 
the oscillation of the mass of water from side to side 
can be regulated, in period and phase, so that it is 


rolling of the ship, which is thus 


opposed to the 
diminished 
According to the Revue des 
apparatus has installed on two 
steamers of the Company, the 
“Ypiranga” and the “Corcorado.” The tanks 


Sciences, the Frahm 
been 12,600-ton 
Hamburg-America 
contain 
195 tons of water, and greatly diminish the rolling: 
for example, from 11 degrees to 214 degrees on each 
side of the vertical. In consequence of this success- 
ful result the system will be installed on the new 
colossal vessel of the Hamburg-America Line, the 
“Europa.” A similar device was tried on the British 


warship “Inflexible’ in 1883, by Sir P. Watts. 
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Curiosities of Science 


Spring-driven Floor Smoothers 


. KE of the 1 difficult problems of 
( a. Sullder is that f floor craping, 
and it is of the utmost importance that 
th vork should be wel! done, as there is 

thing about an apartment or hall that 


rominently than the 


flo« which ff well finished are very 
pleasing to the eye 4 number of practi 
eal floor surfacing machines have been 
levised The type seen at work in the 
accompanying illustration is provided 
with powerful motor springs which aid 
the operator in a most effective and sim 
ple wa The sprit ithers tension on 
the forward stroke and furnishes suf 
ficient power m he return or cutting 
stroke to overcome ick breaking pull 
experienced in the use of dead weight 
machines There are two detachable 
weights used with the floor smoother, 
both weights being slotted so that they 
an be adjusted to bring any desired pres 
sure to bear upon the scraper blade, the 
weights weighing about 150 pounds A 
sand-papering attachment is employed 
with the machine weighing complete 90 


pounds without the scraper weight. The 
sander has a rounding surface and works 
with a rocking motion which auto 
natically clears the dust from the sand 


paper 


A Catamaran in a Suit Case 
\ PARISIAN inventor has designed a 


atamaran which may be folded up 





into so small a compass that he can 


piace it in a wooden box no larger than 


1 suit case In fact, the case forms the 
she of the atamaran The two sec 
tion f the ise are secured end to end 
ind } means of bolts and thumb screws, 
thre« ross bars are attached to the 


shell. with tke outer ends secured to a 


of light wooden girders A small 


seat is erected at one end of the shell 
The cigar-shaped floats of the catamaran 
are made of water-proof material, which 
may be packed into a small compass 
when not in use In assembling the 


boat, however, the floats are inflated by 


means of bicycle pumps The girders 
are secured to the floats by means of 
straps The paddie used with the 
catamaran is jointed so that it may be 


folded up and placed in the case. The 
weight of the entire boat is very small, 
and it is capable of fair speed. The in 
ventor of this catamaran does not need 
to worry about boathouse privileges, for 
he can carry his boat with him to and 


from his home 


A Singular Motor Truck Accident 
\ REMARKABLE accident to a motor 
4 truck occurred at Reading, Eng 
land, a while since The driver of the 
truck was endeavoring to turn around in 
somewhat close proximity to a _ river, 
when in some way or other he lost con- 
trol of the vehicle, and more than half 
of the machine slid back into the stream 
The driver and another man were both 
thrown into the stream, but fortunately 
escaped The problem of getting the car 
out of the water was a difficult one, but 
was successfully solved by placing a 


pilatiorm round ti 


rear and then haul 
ing it up on the supporting planks by 
means of a traction engine operating a 
ulley Some idea of the difficulty of the 
business may be gathered from the ac 


moanying photograph 


Automobile as Horse-clipper 


Vejs , 
\ hUS1 : § ‘ or the auto 


va vete 
eee SF Pert Oregon, who 
es his ttle lip 
ping power plant oO 
hes the dot . ivanta 
him quickly to the oe 
pects tO ope: nd ones « 





























Carrying the boat to the water. 











Inflating the cigar-shaped floats. 





























Clipping a horse with the aid of an automobile. 


and Invention 


ground, the rear wheel is jacked up as 
shown in the photograph A thirty-foot 
length of ordinary manila clothes line 
is used as a belt connecting the car 
wheel with the clipper. Then the engine 
is started, and in about a quarter of the 
time it takes to do it by hand the horse 
gets a hair cut from forelock to hoof, 


The Evolution of Khaki 

\ LUCKY accident led to the inven- 
i tion of khaki, that olive-colored 
cloth that is worn by soldiers. 

For years the British troops in India 
wore a cotton cloth of a greenish brown, 
but it always faded when washed with 
soap. While discussing this defect with 
some British officers, business man from 
England carelessly observed that the 
manufacturer first to discover the means 
whereby a cotton drill could be made that 
would not fade would certainly make 
his fortune. One of the officers, a young 
man, took the hint. When he got home 
he employed a skilful dyer, and the two 
began a systematie search for an olive 
dye that, when used on cotton cloth, 
would not yield to soap or soda. They 
spent years in experiments along this 
line, but to no avail. The thing seemed 
hopeless. 

One day, however, they found among 
numerous scraps of dyed clota one that 
retained its color under the most severe 
tests. The puzzling part of it all was 
that this scrap had been derived from 
a piece of cloth that had been sub- 
jected to the same processes. For a long 
time the experimenters tried to solve this 
riddle. The one bit of cloth of khaki 
mentioned was the only piece that kept 
its color against all attacks. 

Finally, by the merest chance, they hit 
upon the secret. The dye in which this 
scrap had been dipped had remained for 
a time in a metal dish of a peculiar kind. 
This metal, in combination with the 
chemicals of the dye, had furnished the 
very thing needed They made the ex- 
periment with other pieces; the dye 
held, and their fortunes were made 


A Prehistoric Needle Factory 
N” so long ago much interest was 

awakened in England by the dis- 
covery of a prehistoric lake village near 
Glastonbury. The dwellings were placed 
on mounds of clay raised above the leve! 
of the water. The framework of a primi 
tive loom was found under one mound, 
and the number of broken bone needles 
and bone splinters discovered in another 
mound led the explorers to think that it 
may have been the site of an ancient 
needle factory. Very few human bones 
have been discovered, but among the in 
teresting finds is a blue glass bead, with 
a waving dark line running around it. 
One of the mounds contains three hun 
dred tons of clay, all of which must have 
been dug from the surrounding hills, and 
carried to the spot in boats. 


Tallest of Trees 

N New South Wales, Victoria and Tas- 

mania grows a species of gum tree, 
Eucalyptus amygdalina, which probably 
represents the tallest of all trees of the 
globe. 

The loftiest specimen of this tree yet 
measured towers to the height of four 
hundred and seventy-one feet. A _ pros- 
trate tree, measured in Victoria, was 
four hundred and twenty feet long, and 
the distance from the roots to the lowest 
branch was two hundred and ninety-five 
feet. At that point the trunk was four 
feet in diameter, and three hundred and 
sixty feet from the butt the diameter was 
still three feet. The wood of this tree is 
hard and of good quality, it grows 
quickly, and yields a great quantity of 
volatile oil from its leaves, which are 
very abundant. 
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The Heavens M: 
. ens in ay 
Our Monthly Astronomical Page 
By Henry Norris Russell, Ph.D. 
JIDELY as the stars appear to are very faint. The pole-star, though well below the The very brilliant object in the nerthwest, fa: 
I o1 eyes to differ in bright- others in brightness, is added on account of its gen- ceeding any of the stars, is the planet Venu She 
ness, their real differences eral interest. is steadily moving eastward among the stars 
are yet greater. Even if we THE BRIGHTEST STARS apparently upward and to the left—from night 
pick out a number which The divers‘ty in the real brightness of these stars, night. At the end of the month she is close to ¢ 
look of the same general de which look so much alike to us, is very striking and Pollux, making a very fine group 
gree of brightness, we find, Canopus appears to us only twice as bright as Alpha In the southwest and higher up is Regulus 
when we attempt to measure Centauri, but really exceeds it several thousand fold end of the handle of the “Sickle,” a group : 
their distance, that some are enormously more remote, Rigel, which seems to us but one-sixth as bright as that can be identified at a glance Far to the left, 
and hence must be enormously brighter, than others Sirius, is really something like a hundred times somewhat east of south, and lower down Spic 
which look to us their equals How great these dif- brighter. Its ‘faint’ companion—shown by telescopes Arcturus, known by his great brightness and 
ferences are is well shown by the following list, of moderate power—which appears as a mere speck color, is high up, a little south of east 
which includes the brightest stars in the sky, which of light in comparison with Rigel itself, is really The very bright body in the southeast is the planet 
can be described with tolerable accuracy as of the brighter than Procyon or Altair, and very likely Jupiter, second only to Venus Below him, and som 
first magnitude. All these have been very carefully exceeds Sirius in luminosity what to the left, Antares is rising, and will ie 
observed for parallax—often by several observers— On the other hand, some of the nearer stars have conspicuous in an hour or two 
and in most cases we can Vega is low down al 
make at least a good esti most due northeast, aid 
mate of their distance JOH | UIIYIION Alpha Cygni is on the 
Though some of them are eae ’ horizon, still farther to 
so far off that, even the left 
though we have a _ base Having picked out 
line 186,000,000 miles long these stars, or even a 
for our range-finding, the of them, the map make 
convergence of lines it very easy to trace out 
drawn from its two ends the other constellations 
to the star is too small to of which the most pron 
be measured inent are Cassiopeia, lo. 
The stars are arranged in the north; Draco, high 
in order of their apparent in the north and nortl 
brightness in the sky in east; Ursa Major, almost 
the second column. Fol- overhead; Corona and 
lowing the name of each Hercules in the east 
star is given the amount and Hydra, in the south 
of light which we receive In its enormous length, 
from it (taking Sirius about one-fourth of 
the brightest of all, as whole 
100) Next follows” the oe the heaven | 
distance in light-years, I constellation is indeed 
derived from the average & omparable to the fabled 
of all available determin 3 sea-serpent at its best. It 
ations of parallax (ré = is not difficult to trace 
cently collected by Prof 4 out a rather sinuous line 
Kapteyn) The uncer \3 of stars, beginning with 
tainty of the observed ¥ a small but fairly con 
values is very different in spicuous group abeunt 
different cases The few half-way between Procyon 
disturbances under the and Regulu pa ’ 
ten light-years are _ not southwards to. ar iso 
likely to be, on the aver- lated bright star Alpha 
age, more than 5 per cent Hydrw, sometimes known 
in error; but the _per- by the name of Alphard 
centage of error increases and running on its line 
in proportion with the sometimes marked b 
distance, those of 50 light faint stars, below Spica 
years being subject to almost to the border of 
average errors of some Scorpio 
25 per cent of their value, On the back of thi 
those of 100 light-years to At 11 o'clock: Apr. 7. At 9 o'clock May 7. serpent stand two ’ 
errors of 50 per cent, and At 101% o'clock: Apr. 14. ‘ At 8% o'clock: May 15 unrelated object Cap 
those of 200 light-years 8 S00: Age. 28. Southern | Horizon oleae: Spee and a Crow Both are 
and upwards being as yet ancient constellation 
impossible to determine At 914 o'clock: April 30. their names dating from 
with any certainty NIGHT SKY: APRIL AND MAY classic times The first 
The last column gives inconspicuous but on 
the actual luminosity of these stars—i. e., the amount faint companions which give but a very small frac- sists of a semicircle of small stars which bears some 
of light which they send out—our sun being taken as tion of the sun’s light. Such faint stars are not at resemblance to a cap or bowl. The second, Cor 
a standard. These are subject to a percentage of un- all exceptional—there are dozens of them known to fairly conspicuous, but bears not the slighest r 
certainty double that which affects the distances. be within 50 light-years of our solar system—but even semblance to a crow, its principal configuration being 
As many stars are double, a second column gives the nearest of them appear faint to us, and so do not an irregular quadrilateral of stars of the second and 
the luminosity of their companions, many of which come into a list of bright stars unless by the accident third magnitudes, whose northern side points alme 


Actual Light in Terms 
of the Sun’s 





ght Which} Distance in 








Nar 5 , | 
We Receive. | Light Years, | ors 
| | Bright Star./Companion 
ke } 

Sirius oo &.6 18.0 ls 
Canopus* 1 ver 200.0 over 10.000 7 
Alpha ¢ 24 4.3 0.6 
ega. 21 35.0 

apella 19 nO.0 | 
Arcturus | 19 13.0 
Rige] .. | 1; over 200.0 er 20.0 
Procyor oa 0.0 | | 1, 
Achernar 13 6.0 | 
Attair x 10 wo | 
Beleiceus zs 1") 110.0 
Beta Centauri* " ) 200 
; | 

Alpha Cr | 9 sbout 100.0 
Beta Cr 24 | 6 \ 
Aldebarar | 9 45.0 sf 
Spica | "% over 200,00 | 
Pollux | mle moO | Ja 
Antares | a4 200.0 10.0 
Fomal | i 23.0 
Alpha ¢ i ver 200.00 | , 
Reguiu- 100 0 1.0 
Castor 6 10.0 25.0 
Polaris 31g 70.0 100.0 1 


* Invisible in the latitude of New York. 





of being companions to a brighter primary. 

The which are bracketed to- 
gether of the remarkable 
Kapteyn. They are 
about the same 

of the 
by 


three southern stars 
the table belong 
discovered by 
the 
many 
a study 


to one 
Prof 

same direction, at 
in 


in 
star-streams 
all 
rate, 
sky 
troscope observations, it will soon be possible to deter 
the The 
given 
the 
Star), 
three 
the 
Castor 


moving in 


fainter stars this part 


of these motions, aided 


as are 


From spec 


mine distances with considerable accuracy. 


above are only approximate 
of list 
well 


values 
cf 
Pole 


sky, 


(besides the 


the 


twenty-two stars our 


eight are now visible in evening 


setting. Looking 
the foot of the 
together 


rising or 
at 


and more are 


at hour mentioned 
find 
nearly on a level 
left little 


farther away 


due west, 
and 
to the 
little 
and Pollux 
Betelgeux, 


and Pollux close 


Procyon 


map, we 


is some distance 


lower down, and Capella is a 
the 
early in the evening we 


the last bright star of Orion to set. 


and a 
Castor 
the 


on right Below 


may see red 











straight toward Spica 


Observers south of deg. north latitude 


Southern 


28 


in Florida, Texas, and southward-——can a 


this season see the Southern Cross, low on the he on 


The Cross is almost exactly south of Corvus, and is 
best seen when this constellation is on the meridia 
About an hour later, when Spica is due sout two 
very bright stars may be seen a little east of. sout! 
as low as the Cross, and pointing toward t Tr 
one farthest east is Alpha Centauri, our nearest ne 
bor in the heavens 
THE PLANETS 

Merc ury is evening sta! theoretical! 
5th, when he goes through conjunction wit 
and narrowly escapes a transit, passing paren 
within some five minutes of are (« t 
Sun's diameter) of the Sun's edge He sible to 
the naked eye only as a morning star at the « 


(Continued on page 
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Experiments on Light 
By Sydney W. Ashe 

| \TERFERENCH rl principle of interference rf 
light rays ma be prettily shown on a screen il i 
darkened roc by means of the following simple ap 
paratus Obtain some ordinary lantern slide glasses 
and cover them with passepartout paper, except the 
figures which are indicated in the illustration No 
1 is a single slit No. 2 consists of two slits: No. 3 
set of “V" shaped steps; No. 4 a wide “V,” and No 
1 wide it These slides should be placed one a 
a time in the slide carrier of a projecting lantern, 
and a carbon bisulphide prism should be placed be 
fore the objective lens Fig. 1 obviously will produce 


a single spectrum on the screen Fig. 2 wiil likewise 
violet of one spectrum be- 
Fig. 3 


square 


epectras, the 
to the red of the 


will prod ice a 


produce two 
next spectrum 
little 

spectrum 


ing adjacent 


a 
series of each 


spectra, 
having its individual 
Fig. 4, if the 


1 correct, will 


spectrum, the 


angle of the “V” is 
form a “V" shaped 
colors running par 
allel to each other This will show 
complementary colors will 
When 


produce on 


that the 


be over each other slide, 
Fig. 5, is used it will 
having 


the screen a similar slit 


fringes of color; the beginning of 
the spectrum will be on one side, 
say to the left, the center will be 
interference of 


and on the other 


white due to the 
the various colors 
other end 
The 


normal 


side, to the right, the 
of the spectrum will be found 
effect is as though the 
out, 


with 


stretched 
filled in 


spectrum had been 


the center being 





white 
SPECTRA OF ARCS If the ob 
jective lens of a projecting lantern 


is removed, a slit placed in the 





slide and the are moved 


back, 


carrier 
possible to project 


the are magnified many times on 
head 


— 
5 | the screen If a right-angled 
i 
| = lamp is used it will be possible to 
| 
' 


it will be 


focus the crater on the screen, and 





molten carbon in a state 
With the ordinary car 


will be noticed that no 


see the 
Slides with vari- 
ous openings for 
spectrum ex- 
periments. 


of ebullition 
bon are it 
illumination is given off by the are 
flame If 
objective 


a prism is placed before 


the tantern when the lens is in place a 


spectrum will result, 
to day light If a 
the lantern and 
that the illumination is given off by 
projected on the 


which approaches quite closely 


pair of flaming are carbons are 


projected on the screen it 


used in 


wiil be noticed 


the arc flame If the spectrum is 
sereen the characteristic bands of calcium will ap 


pear. If a magnetite electrode is used in the lantern 
screen, it will be noticed that 


is given off by the 


projected on the 
all of the illumination 
and it will produce a large number of nar 
spectrum forming 


and 
practically 
arc flame 
row bands extending all over the 
the characteristic scale for iron 

that the character of the 


lumin 


It is interesting to note 


negative electrode determines the color and 


osity of the are For instance, two kinds of elec- 
trodes such as a carbon and a magnetite electrode 
may be used, the lantern being connected through a 


reversing switch When current is passing through 


the electrodes in one direction the characteristic spec 


trum of the material forming the negative electrodes 


will be projected with a prism on the screen, and 

when the reversing switch is thrown in the opposite 

direction changing the polarity of the carbons the 

chara tie vectrum of the other carbon, the nega 
ft will ft pro ted n the sereen 

Acurry rt tendene ill modern illumimating 

! \ I int out of the field of 

f l lividual ability to 

read decrea between the light 

ource and ! of 


eight degre it ! l 


about thirty per cent This may be proven experi- 
mentally by erecting a white chart on which is placed 
a small letter about one-eighth inch in height, such 
as the letter “R.” Illuminate this chart with an or 


dinary candle or incandescent lamp which is screened 
This experiment should 
The 


chart 


from the eye of the observer 
individual 
until he is 


be performed in a darkened room 


should come forward toward the 


letter, and he should note his 
distance from the The 


light source divided by the square of the distance of 


quite able to read the 


chart candle power of the 


from the screen will give the intensity of 


Thus a 16 candle-power lamp 


the light 
the light on the 


screen 








Arrangement of lamp and screen for experiment 
in visual acuity. 


When the 
light a 
that 
should 


screen will be 16/4 | 
should 


from the 
taken his 


1 feet 
observer has reading he 


candle alongside of the chart, so placed 
itluminate the chart, and then he 
He will find that it will be neces- 


order to 


small 
it will not 
repeat his reading 
nearer the screen in 
illuminated by the same 


much 
letter 


sary to come 


read the when 


foot candle intensity. 


same 


Copper Connections for Battery Carbons. 
By A. J. Jarman 


\ 7 HEN one attempts to make up a galvanic bat 
plate or rod forms the 
face the problem of form- 


Very 


tery where a carbon 
negative element, he must 
ing a good sound connection with the electrode 
often the failure of a so-called dry battery is due to 
the want of a good carbon connection. 

The method 
writer has employed in 
teries of the bichromate type, at all times with com- 
coupled in 


is the one that the 
powerful primary bat 


described here 


very 
plete success on as many as 44 cells 
series, as well as for the so-called dry or semi-dry bat- 
The therefore been put thor- 


oughly to the test, and upon. It con 


teries principle has 
can be relied 


the end of the carbon and 


plating 
connection to the 


sists in copper 


soldering the copper. 

The first thing to be 
trough with as many divisions or 
carbon plates to be prepared. Fig 
from a 


done is to make a wooden 
cells as there are 
1 is a photograph 
of a piece of board 

inches wide, 10 inches long, and ™% inch thick, witl 
strips of wood nailed upon the top so as to make four 


small trough, made 


cells, 1 inch deep. The whole is then coated over 
with shellac varnish twice, allowing the first coating 
to become set hard before the second coating is ap- 


Two good cells of a primary battery will be 
required two Bunsen’s or a battery 
as described in the AMERICAN of 
Now procure as many carbon plates 
four) and fit up sev- 


plied 
(not dry cells); 
such ScrenTIFIC 
May 28th, 1910 
as needed (Fig. 2 shows only 
eral connectors with copper wire to a spring clip at 
the top and a U-shaped copper strip at the bottom 
and arrange them in the trough as shown in Fig. 


An excellent size of carbon plate for almost any pur 


9 


pose is 7 inches long, 2 inches wide, and a % inch 
thick Those shown in Figs. 3 to 5 are of this 
size Now adjust these carbons as shown in Fig. 2, 


so that the current will flow from the carbon element 

















Fig. 1. - Trough in which plating is done. 


of the battery through the wire that has a piece of 
sheet copper soldered to it, so as to form the anode, 
while the wire from the zinc element of the battery 
is attached to the last carbon by the tin plate clip as 
shown.* Make up a solution of sulphate of copper five 
water, and add two ounces of 
When all the crystals of 
become dissolved, and the 


pint of 
acid 
have 


ounces to a 
sulphuric 
copper 


common 
sulphate of 


solution has cooled down, pour enough into each de. 
half an inch high. Ag. 
suming that the battery is charged and connected, ag 
into the last cel) 
take place slowly upon the 
must not be 

If the deposition 
temperature of the 


positing cell to stand about 


soon as the solution is poured 
deposition of copper will 
each carbon plate. The deposit 
to take place too rapidly 
high a 


reduce the 


ends of 
allowed 
is rapid because of tov 


liquid or the room, current, using one 


cell only. In the course of 
to two hours a beautiful bright rose colored deposit 


about one and one-half 























Fig. 2.— Carbons in the plating bath. 

of copper will be found all over the end of the car- 
The undone 
and the carbon dipped into hot 
wash out the 
stood 


connection may be 


and 


bon plate battery 


plates removed 
minute or two, so as to 
copper Then the 
blotting paper in a warm 
are completely dry, the cop- 


water for a 


sulphate plates should be 


upon place to dry. 
Just as soon as they 
brushing a solution of 
and applying a_ well 
with a smail 
whole operation of tinning 
In this con- 


pered ends can be tinned by 


ehloride of zinc over them 


copper bit or soldering iron 
solder The 
can be done in half a 
dition a strip or plate of copper of any shape or size 


to suit requirements can be attached by a good sold- 


heated 
quantity of 


less. 


minute or 


ered joint. The carbon with its soldered attach- 
ment must now be well washed in hot water to get 
rid of any of the chloride of zinc. As soon as the 
carbon has become thoroughly dry and cool it must 
be dipped into melted paraffin and held there until 
it is observed that the paraffin has crept above the 
coppered part, about half an inch or more. Then re- 


move the plate and stand it, with its joint downward, 
upon a piece of board, and allow it to remain in this 
position until the paraffin has become set. When cold 
wipe off the excess of paraffin with a rag wetted with 
benzine, and paint every part of the metal with shel- 





a 




















Figs. 3 to 5.- Examples of plated and mounted carbons. 
lac varnish to half an inch below the joint. 

In cells where salammoniac, sulphate of ammonia or 
dilute solutions of sulphuric acid and the bichromates 
of potash or soda are used this form of connection is 
perfect, but it cannot be used with nitric acid solu- 
tions. In the course of many months working the 
elements may require a little scraping around the 
joint, and a second dipping in paraffin, but such con- 
nections have been used in many batteries and lasted 
as long as three years without any attention or repair. 
The carbon elements for a powerful battery can be 
made up from the size described by soldering them 
side by side upon a copper base, and double or triple 
elements can be formed, so as to use two or more zinc 
plates in a single cell, 

Figs. 4 and 5 show the carbon 
made up from the plates described. Fig. 5 shows the 
combination of four carbon plates so as to give a large 
negative surface for a single cell, with slots in the 
wooden top to admit two zinc plates, thus lowering 
the internal resistance of the cell considerably. 
When the carbon elements of a battery are mounted 
upon a copper top or crown piece an excellent base is 
provided for fixing the screw terminals by passing 
the stem through the wooden crown and soldering it 
beneath to the copper attachment. The element 
shown in Fig. 5 is one of a set that withstood three 
years’ work without repair. 


elements of cells 
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‘ we . six thousand cigars in a day, and with 
Banding Cigars by Machine such uniformity that not the slightest 
HE much sought for and hitherto| waver will show in the alignment when 
unattained non-refillable bottle has a|the cigars are placed in the box. The 
tobacco | average speed, however, is about three 


successful counterpart in the 
trade. Cigar bands, to all practical in-| thousand a day. Rapid though this 
tents and purposes, are non-reusable.|work may be, it is not rapid enough. 
The band is applied, not to the container, | Sometimes the bands are not put on 
but to each individual cigar, and when a/ squarely, sometimes they are not prop- 


box is then inverted and removed, leav-| elevated sufficiently to 


tween them and the ends of the box. The| conveyed clear of the pusher, the tray is 
bring the next 
ing the cigars upon the tray. This is} row in line with the conveyer, and this 
now placed in the machine in the po- | is automatically pushed into the mechan- 
sition shown at the extreme right-hand | ism. Thus the cigars are fed into the 
end of the photograph. A pusher pushes| machine row by row until the tray is 
the top layer of cigars, which, by the | empty, when the mechanism automatic 
way, is the bottom layer of the box, be- | ally stops, notifying the operator that it 


tween a pair of belts that serve to con- | is time to place another box of cigars in 


is smoked, it is almost invariably | 
It is a compara-| 


cigar 
torn off and destroyed. 
tively simple matter to detect the use of 
forged labels, and the penalty in case el 
detection is most severe. Hence, when @} 
cigarmaker puts out a new brand he 
feels the utmost confidence in the bits of 
highly-colored and embossed paper gird- 
ling each cigar, for upon them he can 
build up a reputation for the quality of 
his goods. The public has accepted, nay, 
it even demands this particular form of 
It is not the only method of 
open to the cigar manufac- 
cigars are 


guarantee 
protection 
turer. Some brands of 
marked by burning a name in the wrap- 
per with a hot iron, but obviously the 
efficacy of this method does not measure 
up to that of a paper band, chiefly be- 
cause it does not make as attractive a 
There is no doubt that a 
considerable in- 


box of cigars. 
pleasing label 
fluence upon the consumer. 

In their endeavor to produce a cigar 
that will prove acceptable to the smoker, | 
manufacturers have been put to a great 
deal of expense. Not only are the bet: | 
ter grade cigars banded, »but also the} 
cheaper brands, and little cigars, and | 
now even stogies are being dignified with | 
a glittering mark of identification. Fully | 
five billion cigars per year, or sixty per 
cent of the total output in the United 
States, are banded, and all this work 
must be done by hand. A veritable army 
of girls is constantly employed at a cost 
of nearly two million dollars per year. | 

At first thought it would seem to be a 
simple matter to invent a machine that 
would wrap a band about a cigar and | 
The task would be a very | 
simple one did not the manufacturer 
have to cater to the dictates of the 
fastidious consumer, who must have his 
cigars put up in a variety of shapes and 
sizes. Indeed, the form of the cigar fre- 
quently counts for more than the quality. 
It is not enough that the cigars are 
round. They must be packed tightly in 
the box, so tightly as to be flattened by | 
mutual contact, and herein lies the main | 
obstacle to mechanical handling. The | 
cigars are not all flattened alike. 


exerts 





gum it fast. 





Slight 
differences in condition or in structure | 
will cause one to yield more under the 
press than the other, and as a result we 
have a box of cigars molded together 
like the lobes of an orange, each vary- 
ing but slightly from the other in shape, 
and yet enough to make it next to im- 
possible to restore the original order 
once it has been disturbed and the com- 
bination lost. Now it would be imprac- 
ticable to band the cigars before they are 
packed, because in the process of packing 
they would be crushed, distorted and 
broken, and would not fit snugly on the 
cigar, and so it is necessary to band the 
cigars after they have been molded to the 
shape demanded by fashion. In order to 
prevent losing the original order, the 
box is turned upside down and emptied 
into a receptacle, bringing the bottom 
row at the top. Then the cigars are 
picked up one at a time, banded and re- 
turned to the very positions they occu- 
pied originally in the box. The rapidity 


with which this work is done and the 
accuracy with which the bands are po- 
sitioned upon the cigar are truly mar- 
Some girls will band as many as | 





velous, 


| 
erly gummed, or are put on too loose, 


| Not long ago a successful machine was | banded before the next reaches the band- 
/ constructed for banding loose cigars, but 


vey the bands toward the The operation of the machise 
is extremely rapid. It can do in one 
hour as much as a girl can do in an en- 
tire day. To be sure, it requires for ite 
maximum efficiency two operators, one to 
feed the cigars and the other to repack 
them in the box However, thie work 
does not call for any particular skiil, and 
hence is not expensive. 


mechanism. This conveyer has a con- 
tinuous motion and feeds the cigars to a 
cigars. second conveyer whose travel is inter- | 

Such conditions have been borne pa-|mittent. The object of the intermittent | 
tiently for all these years, because no| motion is to separate the cigars by an 


, F ? 
mechanical substitute was brought forth. | interval which will permit one to be| 


and sometimes an unscrupulous operative 
will skip some of the lower rows of 


ing mechanism. At the banding point, 
the banding of packed cigars has been a} the cigar is brought to a position over 
far more baffling puzzle. Aside from re-!a band, and then is forced, by means of 
storing the cigars to their original po-|}a plunger, into a socket of a conveyer 
sition, there is the variation of size and] wheel which is for the moment station- 























(e 

















Longitudinal section of the banding machine. 


form of cigars to be considered. All of | ary. The conveyer wheel is provided 
these difficulties appear to be mastered in| with teeth that are adjustable so as to 
the machine shown in the accompanying | form sockets of different sizes to fit dif- 
engraving. The machine is adjustable to| ferent shapes of cigars. As soon as the 
various sizes, whether long or short,| cigar with the band is pressed into the 
whether of small diameter or large, and | socket, two spring fingers operate to close 
it will place the band in any position de-| the left-hand end of the band over the 
sired upon the cigar. To avoid disturb-| cigar. The conveyer wheel then rotates, 
ing the order of the cigars, they are| bringing the right-hand end under im 
treated much as in the hand operation. | guide, which presses it down upon the 
The box is inverted upon a receptacle,|left-hand end of the band. The right- 
from which cigars are taken automatic-| hand end is either gummed in the ma- 
ally, fed to the banding mechanism and| chine or else, if gummed labels are pro- 
delivered on a platform at the other end | vided for the machine, it is moistened 
of the machine in reverse order, so that} previous to. being pressed into place. As 
they can be repacked in the box. While| the conveyer wheel pursues its intermit- 
passing through the machine, the cigars | tent motion along the guide, the gum 
are carefully handled so that there is | has sufficient time to set and dry. The 
no darger of injuring the wrapper. At) face of the band lies against the bottom 
the banding point the cigars are picked | of the socket in the conveyer wheel, and 
up one at a time upon a suction tube| hence it is necessary for the cigar to 
and deposited upon the open band, which | make a complete turn before it is deliv- 
is then folded about them by means of| ered upon the platform. After making a 
spring fingers that bear upon the paper] quarter turn, the cigar is delivered to a 
without touching the tobacco. chute, which turns it through ninety de- 
The accompanying sectional view il-| grees more, so that it issues upon the 
lustrates the rogress of the cigar|table face upward. Here an operator 
through the machine. To remove the} places the cigars in the box in the order 
cigars from the box, a tray is used,|in which they issue from the machine, 
formed of a bottom and two sides, which | which, of course, is the original order of 
is inverted and closed down upon the the packed box. 
cigars with the side walls inserted be-; As soon as one row of cigars has been | 











banding | the tray. 
| 


Legal Notes 


Price Fixing.—Mr. Justice Hughes of 
the Supreme Court has recently handed 
down a decision in the case of Dr. Miles 
Medicine Company against John D 
Parks & Sons Company, involving the 
general subject of price fixing. In the 
decision Justice Hughes says 

“The complainant has no statutory 
ground. So far as appears there ar: 
no letters patent relating to the reme- 
dies in question. The complainant has 
not seen fit to make the disclosure re 
quired by the statute, and thus secure 
the privileges: it 
outside of the policy of the patent law 
and the extent of the right which that 
law secures is not here involved or de 
termined.” 

The Court here and in other passages 
of the decision distinguishes between a 
product which has patent protection and 
one outside of such protection Thus 
the Court says: 

“The complainant relies upon the own- 
ership of its secret process and its rights 
are to be determined accordingly. Any 
analysis 


confers. Its case lies 


one may use it who fairly, by 
and experiment, discovers it. But the 
complainant is entitled to be protected 
against invasion of its right in the pro 
cess by fraud or by breach of trust or 
contract.” 

Then again the Court, in distinguish 
ing between the manufacture of the prod 
uct and its commercial manipulation 
says: 

“Here, however, the question concerns 
not the question of manufacture, but the 
manufactured product, an article of 
commerce. The complainant has not 
communicated its trust or 
under contract or executed a license for 
the use of the process with restrictions 
as to the manufacture and sale by the 
licensee to whom the communication is 


process in 


made. Complainant’s secret remains !n- 
tact.” 

The Court also says: 

“But because there is no monopoly of 
the production, it certainly cannot be 
said that there is no public interest in 
maintaining freedom of trade with re 
spect to future sales after the article 
has been placed on the market and the 
producer has parted with his title. More 
over, manufacturer, before sale, 
controls the article he makes. With re 
spect to these, he has the right of owner 
ship and his dominion does not depend 
process of manufac 


every 


upon whether the 
ture is known or unknewn, or upen any 
advantage he may. possess by 


efficiency. The 


special 
location, materials or 
fact that the market 
plied with the particular article 
he produces it is a practical consequence 
which does not enlarge his right of prop 
erty in what he does produce.” 

Thus, in the foregoing, the Court dis- 
tinguishes between the right to manufac- 


may not be sup 


unless 


einige ahaa te 
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quote the language of Judge Locke, of COUNTER.--1. C. Sxowpen, Richmond, Mo ions, prominent individuals, traditions, super- 
ae Meek’ Meek alone ta afd the inden rhe object this improvement is to provide FISH HOOK. stitions, customs, and handiwork are set forth 
: ,|% ounter especially designed for grocery authoritatively. Such articles as “Stone- 
hut is in th interest of economy ane . . ; , “ ‘ » ere P wk’ “Se a ‘arving ™” * Jig ” 
, tores, wherein a separate bin or receptack forced into the body the barb tends to prevent | ¥! rk, Sculpture and Carving, Religion, 
me spee t ninat : ‘ ‘ j ovided for each class of cg ‘ ' ‘ , “She Ss 4 *riests,” ¢ “Sacrifice” are 
nore I ‘ iination of all 1 provided for ach cla f bulk goods, and withdrawal of the hook, and which is provided | Shamans and Priests, and Sacrifice Li 
of litigation it in interesting fact | wheret ich bin is provided with a display | wien a guard normally inoperative, and mov. | interesting alike to students and to casual 
that the Gevernment has heretofore mpartment, showing the nature and quality |apie into a position to render the barb inoper | readers. A bibliography is included. 
t? y Vw ” the Win ‘ = ‘ ‘ ~ 7 7 - ~ , 7 , y —_ 
vholly failed | : lon for goods in the part! r bin ative, to permit the hook to be withdrawn,|INVENTORS AND INVENTIONS. New York: 
nivine tl Fed th ¢] CONCENTRATOR AND AMALGAMATOR which renders easy and quick the removal of Henry Robinson, 41 West 33rd Street. 
ing eRe ( : vith re - ? OE lag ~ 
. “ n W. M. Neserr and E. Pixe, Eureka, Utah.|the hook from the mouth, which prevents in- Price, 25 cents. 
rts of their wr nad he . ‘ -" _ . —— — = 
I : “s ; = : : aS) Ry mean f this invention small partic les of |jury to the hook and unnecessary suffering, This is a thoroughly practical pamphlet 
depended for over thirt on the |p metals, for example, “flour gold” andjand which can be applied to hooks of differ-| which can be read with profit by every in 
rourtesy of he ' Iving | ‘“flou | an be easily and expedi-/ent types and sizes ventor who is not familiar with patent pro 
the judges \ i on ntary eo] the pulp, tailings, sand Nore.—Copies of any of these patents will|cedure. Good sound advice is given, which i 
the report hol t, Ww well as metal such as} be furnished by the Screnriric AMERICAN for | comes from a man who evidently knows some 
: a of thelr yin ' / » o > 
. —- oT It can be used as a con - oo coe. du eee bw gh = thing of the trials and tribulations as well as z 
j j i” , ) ; vatentee. e e inv . 
Publishing Compan terials, and is adapt-| | te the successes of inventors. 
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LEGAL NOTICES 


/ PATENTS 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F street, Washington, D. C., in regard 
to securing valid patent protection for their ine 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request. 

Ours is the Oldest agency for securing patents; 
jt was established over sixty-five years ago. 


MUNN & CO., 361 Broadway, New York 
Branch Office, 626 F St., Washington, D.C. 


ATENTS “(gmc = 


Free report as to Patentability. Liiustrated Guide 
Book, and What To Invent with List of Inven- 
tions Wanted and Prizes offered for inventions 
sent free. VICTOR J. EVANS & CO., Washington, D.C. 




















Classified Adverti ts 

Advertising in this column is 7 centsatine. No less 
than four nor more than 1/2 lines accepted. Count 
seven words tothe line. All orders must be accom- 
panied by a remittance. Further information sent on 


request 





FOR SALE. 


FOR SALE.-OUTRIGHT OR ON ROYALTY: 
Fish Hook, U. 8. Patent No. 380392 (see illustration and 
description on page 434, this issue). 

Address J. J. Mueller, Gold Rock, Ont., Can 


WANTED. 


LOCAL REPRESENTATIVE WANTED.—Splendid 
income assured right man to act as our representative 
after learning our business thoroughly by mail. Former 
experience unnecessary. All we require is honesty, abil- 
ity, ambition and willingness to learn a lucrative busi- 
ness. No soliciting ortraveling. This is an exceptional 
opportunity for a man in your section te get into a big- 
paying business without capital and become indepen 
dent for lite. Write at once for full particulars. Ad 
dress E. R. Marden, Pres. The National Co-Operative 
Rea! Esiate Company, L378 Marden Building, Washing- 

D.C, 


WANTED -I need 140-150 H. P. and steam for heating 
4).000 sq. ft. of floor space. As coal costs 75 per ton 
what can | get cheaper and better for power and beat- 
ing fortaunery? Answer -Tanner, Box 773, New York. 


MISCELLANEOUS. 


WE EXECUTE CONTRACTS for Special Order 
Cabinetwork, in any cabinet wood. Upon receipt of | 
sketch or biue prints. with specifications, will name 
prices, or will submit designs and prices, if required. 
Address, Stebbins-Wilhelm Farniture Co., Special 
Order Dept., Sturgis, Mich 





knowing the 


whereabouts of Jobn J. 
notify r 5 y 


Anvone 
Graham, 45 West 


Hendler, 
Matters of importance. 


Absolutely reliable information given in regard to 
mining properties in Southern Oregon, and mining prop- 
erties examined and correctly reported on *. Tomek, 
Eeonomic Geologist and Consulting Mining Engineer, 
Grants Pass, Oregon. 


LISTS OF MANUFACTURERS. 


COMPLETE LISTS of manufacturers in ail lines sup- 
phed at short notice at moderate rates Smail and 
special lists compiled to «rder at various prices. Me 
timates shoaid be obtained im advance. Address 
Muun & Co., Inc., List Department, Box 773, New Y ork 





INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY,-— You will find 
iuqdiries tor certain classes of articles numbered in 
consecative order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring tbe information. There 
s no charge for this service. In every case it is 
necessary te give the number of the inquiry. 
Where manufacturers do not respond promptly the 


mquiry May be repeated 
MUNN & CO., Ine. 





Inquiry No. 234. Wanted a small svecialty of 
merit for office, household or personal use and of uni- 
versal salability, to sell for f-om $5 to $25. Proper arti- 
cles can be financed 

Inquiry No. 9235.—Wanted, names and addresses 
ot manufacturers of machinery and appliances for 
Making cetluloid. 

Inquiry No, 9236. -- Wanted, the name and address 
of the firm making the New Engiand Filling Machine. 

Inquiry No. 9237 .—Wanted, information relative 
to the Parmelee Automatic Aerated Water Still and 
Sterilizer. 

Inquiry No. 923%, Wanted, addresses of those 
who own deposits of rottenstone, lump pumice, in- 
tusorial earth or rubbing stone. 

Inquiry No. 9239.— Wanted, addresses of parties 
who can ship ores containing any of the following 
elements Vanadium, molybdenum, uranium, tungsten, 
titanium. 

Inquiry No. 9240.— Wanted, addresses of owners 
oft limestone beds running not less than 98 per cent, 
and near a railway. 

Inquiry No. 9241.— Wanted, addresses of owners 
of deposits of molders’ sand suitable for heavy castings. 

Inquiry No. 924:2.—Wanted, addresses of makers 
of bag vaives. 

Inquiry Ne. 9243.—Wanted, address of maker of 
Rover's monogram embossers. 

Inquiry No. 9244. Wanted, address of manufac- 
turers making r ilers, scrapers, and driers suitable for 
Making soap leaves. 

, Inquiry No. 9246.—Wanted, addresses of parties 
saving raw materials or minerais containing potash in 
any form. 

Inquiry No. 9247.- Wanted, to buy a Parmelee 
aerated water. 

Inquiry No. 9248,—Wanted names and addresses 
of manufacturers of machinery and appliances for 
weighing and packing absorbent cotton im rolls 

Inquiry No. 9249, Wanted the address of parties 
who can ship sunflower seed in quantity. 

inaniey No. 9250.—Wanted the names and ad- 
dresses of manufacturers of electrically-driven gyro- 
= ‘pes tor laboratory use and information with regard 

 samne. 

Juauiry Ne. 9252,— Wanted, names and addresses 
ot manufacturers of whaling guns and implements. 

inquiry No, 253.— Wanted. adcresses of parties 





hav ne deposits of manganese, graphite, barytes, ochres, 
or lepnas, 


A Painting in Glass on a Canvas 
of Concrete 


(Continued from page 4265.) 

bright sky or a sheet of sunlit water. The 
painted surfaces reflect only a small por- 
tion of the light they receive, and in or- 
der to produce the effect of brightness, 
it is necessary to tone down and subdue 
the darker parts of the picture. In this 
respect the artist who paints with glass 
upon a canvas of cement has a distinct 
advantage. The light reflected by the 
glass is relatively so much greater that 
the colors of the darker portions may 
be reproduced in their natural tone. 

The beauty of the curtain cannot ade- 
quately be shown in the accompanying 
half-tone reproduction. As various 
lights are played over the scene the sky 
changes from a deep blue to a purple 
tone, while the sides of the mountains 
are resplendent with colors that are to be 
found only in the clear dry atmosphere 
of the west, while the water at the foot 
of the mountains undergoes remarkable 
changes from blue to bright green, and 
then to a deep purple. 

The theater in which this curtain is to 
be placed is being built of white marble. 
It will cover an area of five acres and 
will cost over $8,000,000 in gold. A pleas- 
ing feature of its design is the use of 
parabolic curves in place of the plain 
arch or the triangle of the purely classic. 


The Heavens in May 


(Continued from page 431.) 
the month, when he rises about 3:45 
A. M., and can be seen before sunrise. 

Venus is evening star in Taurus and 
Gemini. She is about 25 deg. north of 
the equator, and consequently remains in 
sight till an unusually late hour—about 
10 P. M. on the 1st and 10:30 on the 31st. 
She is bright enough to cast a very con- 
spicuous shadow when her light is ad- 
mitted through a window to a white wall 
opposite. Telescopically, she appears like 
the Moon above three-quarters full, but, 
as always, shows no definite markings. 

Mars is morning star in Aquarius and 
Pisces, rising about 2 A. M. near the 
middle of the month. Jupiter is in Libra 
just past opposition, and is a splendid 
object all night long. 

From 2:24 to 2:28 A. M., and also 
from 3:06 to 4:13, Jupiter appears to 
have but one satellite, the fourth. The 
first satellite is behind the planet, the 
second in front of it, while, the third is 
at first behind the planet and later in 
its shadow. This succession of phenom- 
ena will be of great interest to observers 
who have even small telescopes at their 
disposal. Saturn is morning star in 
Aries, too close to the Sun to be seen 
till the end of the month, when he rises 
at about 3:30 A. M. On the morning of 
the 28th he is in conjunction with Mer- 
cury at a distance of 1% deg. 

Uranus is in Capricornus, and comes 
to the meridian about 4:30 A. M. in the 
middle of the month. Neptune is even- 
ing star in Gemini. On the 29th he is 
in conjunction with Venus, but nearly 
3 deg. south of her. 

The Moon is in her first quarter at 
8 A. M. on the 5th, full at 1 A. M. on 
the 13th, in her last quarter at 4 A. M. 
on the 21st, and new at 1 A. M. on the 


28th. She is nearest us on the 28th, and 
remotest on the 15th. In her course 
around the heavens she passes near 


Venus on the Ist, Neptune on the 3rd, 
Jupiter on the 11th, Uranus on the 18th, 
Mars on the 22nd, and Neptune and 
Venus again on the 30th. 

Princeton University Observatory. 


The Light of the Glow-worm 


F late the French entomologists have 

given much study to the glow-worm, 
particularly with reference to the source 
and nature of its light. 

It is found that both male and female 
are luminous, although in the former the 
light is much feebler. Even the eggs and 
larve are faintly luminous. The light 
is produced on the last three segments 
of the abdomen 

It may perhaps be worth pointing out 
that the glow-worm is not a worm, but 
an insect belonging to the great order of 
beetles, the Coleoptera. The mistaken 
name arises, no doubt, from the fact that 
the female is grub-like in form, without 
either wings or elytra, and so singularly 

(Continued on page 487.) 


Everyman's Car 


The Brush 


Runabout 


T WO qualities of the Brush Runabout 
make it an ideal car for women, 


These are its simplicity and 
its absolute dependability. 

These qualities have been 
demonstrated publicly againand 
again. 

Jt is sosimplea child canrun 
it—-so dependable tt is a pertect 
business vehicle. 


Ce 
Fe 
, 


WOMAN who drives an 

automobile wants a car 
that does not get out of order. 
She wants no complicated 
mechanism to worry her. She 
wants a motor which she can 
crank easily: She wants to 
drive with as little recourse as 
possible to gear shifts, levers, 
foot pedals, and other necessa- 
ry complications of most cars. 


She cannot get these qualities 
in any big car or in fact in any 
butone car. The complexity 
of the big car mechanism is 
duplicated in every small car 
except the Brush, which is 
totally different—the perfec- 
tion of an original idea in 
motor Car construction. 


It will tit your individual needs. 


Ai. 








| 


N the 1910 Munsey Tour 

the Brush proved it could 
do anything any big car could 
do except travel at excessive 
speed. 


In the hands of thousands of 
owners it has proven itself 
equal to meeting daily de- 
mands made upon it without 
mechanical difficulties of any 
sort at a minimum of expense. 


When 9-year-old Louis 
Abernathy arove it from New 
York to Oklahoma after three 
lessons, he proved that a child 
could handle it. It’s a smart 
looking car, easily handled 
and takes one quickly and 
economically from: place to 
place without need to depend 
on usual means of transpor- 
tation. 


Let us tell you how. 


BRUSH RUNABOUT COMPANY #7 7n0i7 "sen 


Division of the United States Motor Company 











MR. HANDY-MAN’S WORK-BENCH 


PARKER'S 





is not complete without 


PRESSED METAL CLAMP 


Replaces the antiquated, cumbersome, wood clamp. For mechanics, ma- 
chinists, wood-workers. Made in 244 in., 3 in., 344 in. sizes. 
35c, 45c, respectively. Mailed post-paid on receipt of price. Special re- 
duction when ordered in quantities. i 
JOHN L. PARKER GO. 


Prices, 25c, 


beral discount to dealers. 
WORCESTER, MASS. 


Metal Stampings. 











“SWAN SAFETY” 


FOUNTPENS 





are constructed on scientific lines that follow natural laws. The /adder-feed 
which Prevents flooding or blotting and the screw-down cap which makes 
leaking impossible are distinctive features possessed only by the 


Price $2.50 and Up. 4‘ « 


MABIE TODD & COMPANY 


17 MAIDEN LANE, N.Y. 


London, Paris, Brussels 


stationers and jewelers 


and Sydney 


The ‘‘Swan’’ on account of its 
mechanical superiority ap- 
proaches lection peare 
er any other 


FOUNTAIN 








“ Swan Safety.” 








209 STATE ST, CM Ago, 

















A handy thing to 
have about the house 


Own a Good Saw 


A poor one is not “good enough’’ for anybody. 


You want a saw that cuts quick and true and 
holds its sharp teeth edges—a 


Simonds Saw 


CProncunced Si monds) 


It’s made of tough, hard Simonds Steel, rolled and 
tempered by us especially so the teeth will held their 
sharp, quick-cutting points against hard usage. 
Nearly 80 years’ experience is behind every 
Simonds Saw and our guaranty. 
Write for ‘‘The Carpenter's Guide Book’’— 
FREE—and leayn how to care for @ sat. 


SIMONDS MFG. CO., Fitchburg, Mass. 


Chicago 


New Orleans New York 





Portland, Ore. San Francisco 
Seattle 


SUD OTEE 2 250 te Wrenn ee a amen me 
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Use KEROSENE 


The Stylish Lamps Are | Notes and Queries stent 
Saas ss ~ | Kindly keep your queries on pre sheets Qu when corresponding about such E n | n Sy F iat E ia ! 


matters as pate nts, subscriptions, books, ete. This will greatly facilitate answering your | 
questions, as in many cases they have to be referred to experts. The full name and address | 
j ; rial, proves kerosene 


should be given on every sheet. No attention will be paid to unsigned queries. Full hints FR P 
ro er r i 7 . ce ~~, ‘ 
med a — i cars (8 | to correspondents are printed from time to time and will be mailed on request. fuel. If satisfied, p yg 
An a st juipy price ever given on reliable farm 


their makers with Solar engine; if not, pay not thing. 


| 
mee ee d —_ - oe | (12439) H. E. asks: A says that a tuning coil, receiving condenser, and head tele- | Gasoline Going Up! 
. | . ‘ . 


has said, “I could easily save rifle ball having a velocity of 60 miles per | pb A 110-volt circuit can be used as eas- Automobile owners are 






ooimasing “DETROIT” Kero. 
Fae oF et, shipped on 15 days’ 











$30,000 a year by equipping : . . an : lily as any other for a source of current. It is! burning up so much gaso- 
my cars with cheaper lamps, hour, fired from a rifle, on rear platform of a} ts Mieke le saat, ole sted | line that t AA +: ssupply 
lose a prestige worththree | train capable of same speed, in opposite direc-| 0M'Y Becessary to have your apparé acas is ranning short. Gasoline 
s much, ‘Solars’ alone have , ed to take this voltage. For 200 miles you will is 9c to l5e a 
- “ tion of motion of train (presuming the train ‘ oil. Still goin Two 
E _ my ca Be A I starts from a given line and capable of attain-|Teauire a 2-kilowatt outfit to meet all condi- ints of coal oif dav io work of 
: Se . : a tions of the atmosphere. You will find a 100 hree pints gasoline. No 
lamp ing the speed of 60 miles per hour instantly at waste, no evaporation, no 
he | ‘ = . ; > mile outfit described in our SupPLEMENTS Nos. explosion from coal oil. 
the instant cartridge is fired) will appear to rT 
: 505 399 398 26 325 000- ; 
drop to the ground under its original position | 105, 1622, 1623, 1624, 1625, and a 1,0 — Amazing DETROIT” 
, , _ receiving o i ‘ S 815 816 fe 
in rifle before firing. B says it will fly from|' code teaas an song 14, 1815, 1 “| V ah lazing a : 
. , - s will send these papers for ten cents each. 8 “ © only engine 
original position as far as if fired by person ii t coal oil successfully; uses Prom 4 ma On ay 
e “a _ ope oe fa pe ‘ P a ent i P 90, Starts without cranking. Bas’ tent 1 
I ps tanding on the ground. W ho _ right and (12443) B. H. writes: In the article parte—no came—no sprocket—wo geare-no valeo-the eee 
m why? A. The principle of flight of a rifle ball on cometary orbits appearing in the ScreNTIFIC Hoa 04 power and strength. Mounted on skids. All sizes, 
Any maker will put “Solars’”’ on, or any other object thrown from a moving} \ MERICAN ot February 25th, 1911, appears the tare erating, Gomer sll tendy ran. Pampa, sae, teen 
Insiat on it platform is that it will move with a velocity |. : ‘ er shai . , churns, separates milk, grinds feed, shells corn, run ® home 
We make all styles of lamps for : : Sapreners expression “the tremendous force of gravita- electric-lighting plant. Prices (stripped), $29.50 up. 
every motor purpose, including and to a distance equal to the algebraic sum} tion Although the writer may not have in- a sant sae ta by A gt ge OE 
elect eadlights, limo 1€ le of 1 Overt otions f » rifle is : es — ; . TROP ane: money-saving, 
and side ond tit Maho eee | ra pene qede My ¥ a the rif it rest) tended that this should be taken literally, it is “DE TROIT.” Thousands in use. Costs aah Sean te oak 
- ’ * pcod ~ | on the earth when it is fired, the ball will hav out. If you are first in your neighborhood to write, we will allow 


tion gas and electric headlights, nevertheless a fact that most people think of ve Strats Gent Extra-Low Introductory Price. Writet 


combination oil and electric side but one motion as referred to the earth's sur 


gravitation as being a very strong force. This, Detroit Engine Works. 127 Bellevue Ave.. Detroit. Mich, 


. . 
3 h-p. Gile Boat Engine $42 
Bronze Propeller and Stuffing Box included 
30-Day Trial 
Famous on the Great Lakes and both Coasts. 
Guaranteed as specified, or money refunded, 
Catalogue gives every detail of materials and 
build, and tells why we sell so low. Write for it 
on i testimonials, Equaily low prices on 5, 6, 10, 





| 
snc tail lights, combination oil and | ace. ro as . inary wi f s 
ype ace ) ans | face, and will go as in the ordinary way ‘It os coxtathiy not the ease es is chown by the 
aes . : “ }the gun platform is moving in the opposit« 
| 


following illustration from Comstock’s “Text 
took of Astronomy.” “Elaborate experiments 
which have been made to determine the amount 
’ this force show that it is surprisingly small, | 
| for in the case of two bullets whose mass ef 


Badger Brass Mfg. Co. | direction from that in which the ball is dis- 
Poa. Wie New York City | charged, the ball will seem to move with a ve 
locity equal to the difference of the motion of 
| the gun and the ball. If these two motions aré 
| equal and opposite in direction the ball will 
not seem to have any motion as viewed from 











one gramme each is supposed to be concentrated | 
into an indefinitely small space, gravity would | 
| the earth at that point. This question comes |) ave to operate between them continuously for 
up every little while, and we answer it in| 1.66 than forty minutes in order to pull them 
waiey nd teens Se cnn. print once in a while for the benefit of those| +, other, although they were separated by only 
:— wee Habs. mate tetliiant to whom it may be new. It always provokes! 416 centimeter to start with, and nothing save 
than electricity or acetylene, discussion, but a reference to a text book Of| their own inertia opposed their movements.” 
and cheaper than kerosene, physics would settle most of the questions From this it may readily be seen that com- 


Casts no shadow. Costs two ' ee . siakniatameinas Wine te iat 
cents per week per lamp, which arise. It is not necessary to suppose 4/ ,,r6q with electro-magnetic or with most 


No dirt, no grease, no odor, ear and a rifle. The tossing of a ball from &) .).mical forces, gravitation dwindles into in- 
»- BD pow qvilless moving cart can be just as pera managed, significance A. From your point of view, it is 
styles. Every lamp war- without a high velocity, and the effect noted by | entirely unnecessary to dispute whether gravi- 
santes Wk. wy a person standing by the side of the road. tation is a “tremendous” or a “surprisingly 

e , (12440) F. S. C. asks: A little after small” force. We have seen an avalanche of 
THE BEST LICHT CO. sie * i om Mah Set cok Ot ice, thousands of tons, fall 8,000 feet, and we 


$7 E. 5th St., Canton, 0. served a somewhat peculiar phenomenon, and have been over many a trail of rock or snow 
avalanches in our Great West, where trees and 


Special Offer to Demonstrators 
Gile Beat & Engine (o., 317 Filer St., 
Ludington, Mich, 


H.P STATIONARY «= 
GASOLINE ENGINE *76 


For Farmwork, Irrigation 















3 to 20 h. p.—periectly gov- 
erned- guaranteed bya —— 
ible firm. Write for particu 


GRAY MOTOR CO. 121 Leib St., DETROIT, mice. 




















commented upon the same with several friends . 
Although the moon was only thinly crescent, earth were swept away clean for long distances || Complete lists of manufacturers in all 
its whole spherical outline was quite visible.| 294 Over large spaces. We sald tremendous lines supplied at short notice at moderate 
1 should like very much to see an account| Fee. and do not now retract the statement. | rates. Smail and special lists 


which would give a scientific explanation of | N°T dees this seem to disallow any part of compiled to order at various prices. 
om” ‘ what Mr. Comstock says about the minute 
this phenomenon, which I do not remember , : 


Estimates should be obtained in advance 
effect of gravitation between two small balls. 






















































| ever to have seen before. How is the optica\ Tt icht tt mane 1 aiiek on és 
e g ar ‘ . » bullet o ERS 
Sa| e VY rs WAS) | illusion to be explained that the bright cres- : . tea ity ¢ res nt - € A neil : MUNN & CO. Inc. PUBLISH 
0” e ove ‘ ) 10US Spee « gh . 
cent side of the moon appeared to bulge _ “ = ne epaplbsramdeae = . List Department Box 773 New York 
With I2 boitelelexs slightly in the circumference? At least that force. The force between two may be as small 
ee i Palhg ph as between two bullets, and produce as slow | 
| was the appearance to my eye. A. The phe- : . , | 
| nomenon to which you call our attention is|*"@ Slight a displacement. It is not fair to} 
womenon o ik 0 et 0 t e 0 | . . : a — 
Complete Outfit, | eliel “earth shis pal and “th 4 meen tal compare a magnetic force of one degree with a ay 
© e€ e shine, « e ok 00 | * A “ s P 
$1.00. Over ic ue wine eee” Th mae t . ie oo itational force of another degree. No The Pump that Costs Nothing to Operate %) 
| e ew 100n's rms. ye see ( | 
p > ¢ e enc ul i he stones | | First cost is nothing when compared with the day-after- 
2,000,000 in few days after new moon each month. It is| elec tro-magnet in existence could lift th na : li day « ng expense of g engines, The first = 
G eondl : by the Meht which fe reflected back) of an avalanche back again to the place from | | cost is the only cost when you install » 7 
eed cause rv e rh ile s eflectec vac : 
uarant secscoeetes en a a — This light |which they started. An electro-magnet of a Niaga ra Hydraulic Ram 
0 e on e ef s g 
best. aethien hs in 2 Rag Bret ° be ark | °* rtain power can exactly balance the same It is autom so sly opted by a pee _ 
» strike . noon, and ninates e dar . ‘ a Supplies every pa e farm and me wit 
blades 10 for 50c. At all dealers everywhere, * : eee | amount of gravitational force. There seems to|] ransing wat f wihees toute 4 expense 
part of the moon to such a degree that it is caaiedh Gal ih twe Mads of fer Write for catalogue AA and guaranteed estimat . = 
as o easo o ese ro . s orce 
AMERICAN SAFETY RAZOR CO., Makers, NEW YORK. § | tai tiy visible. When the moon gets older, . NIAGARA HYDRAULIC ENGINE CO. oF 


quarreling with each other. It all depends on || 756 teed Bidg. Phila. Factory, Chester, Pa, 
how one looks at the matter. 








the amount of light sent to the earth is so 
great that the dark part of the moon is not 
visible. You will find the matter explained (12444) &. L. asks: I have read wifh 
in the astronomies (see Todd's “New As 


tronomy,” page 225) which we send for $1.50 

















Water Raised to Any Height 
and in big quantities without pump- 


much interest an article on Solar Radiation in 
ing expense or bother with automatic 


your issue of January 2ist. This has always 












postpaid. The apparent distorsion of the edge 






been an interesting subject to me, and especially 3 
o e rould se¢ o be e to a defect : ’ : ’ water 30 feet for 
| fe meen would soem 6 os ban the consideration of how the sun heat might be each foot of fall— —no trouble or 


in the eye of the observer; perhaps the eye is ' , . _ 
, . i ' : utilized in the heating of the home. Can you 





approaching age, or is somewhat astigmatic 








sbricate ne , : rive me idea if anything has yet been made, 
Lubricate—Burn cleanly We cannot tell from the mere statement of the aed = a A se “ is per re Passe 
I “s i 4 s 0 o e z et, "air > y 
Leave no carbon deposit Snot 26 te the Gane with the wetter now, bet |" n ; 
> . ERS bef he f ii . at a reasonable price that would furnish heat 
ALL GARAGES—ALL DEAL Was Bet ab Soemedly, SENS De Suns H news for the time the sun shines, and that could be 


sary to wear glasses. A youthful eye or a nor 
mal eye does not see it in that way. 





l}used as a supplement to the ordinary domestic 
|heating plant. If known to you, kindly give 


Write for Booklet 


Gas — Gasoline— Distillate 


“The Common Sense of Automobile Lubrication" 

















INDIAN REFINING COMPANY (12441) R. A. C. ask If there be a/me the names of any makers who are making Horsepower at one cent r hour avers ei 
| saves fuel, repairs and time. res 
renee stationary engine in any plant standing still| along this line, so I may be able to com- of all powera 
t ws suil x > i : “ | 2 a a ; 
First National Rauk Building, ¢ ser ayy Ohio for several hours, and it be a 150 horse-power| municate with them. A. Articles discussing the Special price te atrosuce fn ew local- 
W. P. Fuller & Co., San Francisco, Cal., Agents high-speed, 300 revolutions per minute, and/| power to be obtained from the heat of the sun isles, 2 rite for catalog stating size 
2 ~ . wan tec 
the exhaust pipe 6 inches in diameter extend-| appeared both in the ScientTiric AMERICAN and TTE IRON WORKS CO. 





ing down from the cylinder beneath the floor, the SuprpLementT of January 21st and February 1608 Oakland Avenue, Kansas City, Missourt 


then turning with an L, extending 10 feet,| 4th, 1911. These give you a good idea of what 
then rising with an L 2 feet, then turning|is at present known on the subject. There 1s 
with another L into a pressure heater, then|an effective steam pump run by the sun’s heat 
straight out through the heater to the — at the ostrich farm, Pasadena, California, 
with a rise of 20 feet. Now if the drain in | whieh has been operating for a number of OEY corer Neth = BaF og TE 
the exbaust pipe becomes stopped up, and the| years. In France also machines of this sort i drawings, pictures and list of parts sent for 2c. 

~ Rit our large Art © exhaust pipe beneath the floor becomes filled |} have been made, but we do not know any firm Motor Bob Mfg. Co, Dept. E. Main & Amherst Sts., Buffalo, N.Y. 
eS ye with water at a temperature of about 35 deg.|at present engaged in such manufacture. The ~ — 
| F., on starting the engine what would be the| letter from Mr. Shuman in the Supplement 
result? <A. Nine chances out of ten, the en-|for February 4th contains the statement that 


lgine would start up, labor heavily, until the|such machinery will be made before long in 
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i] . 
AO nds cotesteher tin water was blown out of the exhaust pipe, and | this country. | 
De mot fait; tite today fos our special offer. then run as usual. There is a chance that the i _ | 
(12445) F. A. asks: How much} 


MEAD CYCLE CO., Dept. w, 175 CHICAGO 
-— cylinder suddenly, rush back into the cylinder, | lighter than air is natural gas at sea level? ROTH ELECTRIC MOTORS 
and wreck the engine; and no engineer is jus-|!!ow much lighter at ten thousand feet alti-| C58 Lecmis Steet, COlengn, Ills. 


THE 
HOLTZER-CABOT tified in starting an engine with such an ex- tude? If it was subjected to a pressure of say | [|__ te OE Spl es 
50 pounds per inch, what would be the effect? 


haust pipe as you describe until he has drained 


ARIABLE SPEED out the water, even though he might have done | Would its raising force be increased in propor- Ideal Lawn MowerGrinder 


tion to the pressure it would be subjected to? 


so many times witheut accident. 
DYNAMO \. The principal constitutent of natural gas | — — 
€ y ° ° ‘4 Py . e tter never ‘ore. of aring Sain 
(12442) J. V. D. asks: What are the/is marsh gas, the specific gravity of which Is] shaft and Grinding Wheel, Grinds all 
main things or parts necessary to make a wire-| 0.599 at normal pressure and the freezing | ™%, 0f Mowers perfectly it tf ——- 
s . > se -ssages 7 int. A lace here >» barometer s 27 ee or full deseription of this wonder- 
less station capable of sending messages two | point t a place where the bar a ete tood oy aeteoanher® eae a wb 
hundred miles or over? How could a 110-volt | at 29 inches, the gas would be 28/30 as dense. | more than pay for itself 
circuit be used for wireless transmission? A.| This is at 910 feet above sea level when the | ES ek eee 


The principal apparatus for a transmitting sta-| barometer is at 30 inches at sea level. If it yok ay may = 








cold water might condense the steam in the 































Combined with the 


New Edison Storage Battery 


Furnishes the best and most efficient aang v> 


tem extant for Automobiles and Power ats. 


No indicators, relays or other instruments required. 
ec “=r of tion of the wireless telegraph is a generator of| were put under a pressure of 50 pounds, the | skates. Over 5,000 in use. 
Send for Booklet 5811 | ‘ ¢ Fully warranted 
leurrent, a transformer, condenser, oscillator,| density would be 31/3 times as great, or 1.8 7 - 
THE HOLTZER-CABOT ELECTRIC co. helix, key, switches, aerial, wire, and lightning|as dense as air. Its lifting power would be HEATH FOUNDRY 
BROOKLINE, MASS cmcaco, wi. ||*"Fester. For the receiving set are required, | increased in the same proportion as the pres- & MFG. CO. 
“ in addition to the above, an oscillation detector, | supe was increased. PLYMOUTH, - OHIO. 
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SENECA FALLS MFG. CO. 
695 Water Street 
Seneca Falls, N. Y., U. Ss. A. 


- THE SEBASTIAN | 15-INCH ENGINE LATHE 


HIGH LOW PRICE 
Automobile Guilder, < Repair and Genera | Jobbing 
Shops find this the ideal lathe for their work. Catalog free. 
The Sebastian Lathe Co. 120 Culvert St., Cincinnati, Ohio 


For Gunsmiths, Tool Makers, Ex- 
polinaien & Repair Work, etc. 


From 9-in. to 13-in. 
swing. Arranged for 
Steam é& Foot Power, 
Velocipede or Stand- 
up Treadle, 


W. F. & J. Barnes Co. 


Established 1872, 
1999 Ruby Street 
Rockford, ul. 











SCREW CUTTING 

LATHES 12235222 
13-inch 

Interesting Free Catulog swiog $75.00 

S. B. MACHINE TOOL CO., South Bend, Ind., 420 Madison 
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Capitalists, patentees, promoters, save initial focesey cost. Contract 








with us for manufacture of your articles. Com oy 
Nickel plating, Japanning. Rotary File” & Machine Co. lo 
200 Diamond ect, Brooklyn, N. Y. 











Practical Books 


The Scientific American 
Cyclopedia of Formulas 


Cdited by ALBERT A. HOPKINS. Octavo, 1077 
aot 15, Receipts. Cloth, $5.00; morocco, 








@ This valuable work is a careful compilation of about 15,000 
selected  ormulas, covering penely every branch of the useful 
arts anditdustries. Never ong ane collection of 
valuable f ormulas, useful to nase to the public. 
Those engaged in any branch of industry wil | probably find in 
this volume much that is of practical use in their respective 
callings. Those in search of salable articles which can be manu- 
factured on a small scale, will find hundreds of most excellent 
suapestions. It should have a place in every laboratory, factory 
and home, 








American Tool Making 
and Interchangeable 
Manufacturing 


By JOSEPH V. WOODWORTH. Octavo, 
535 pages, 601 illustrations. Price, 00. 
@ A complete practical treatise on the 
use and installation of tools, jigs, — 
couinnces, eet metal working processes, automatic mechanisms 
labor saving contrivances, tog with their use in the lathe, 
niles machine, turret lathe, screw nae: g mill, power 
press, drill, sub-press, drop hammer, etc., for the working of 
metals, the production, of interchangeable machine parts and the 
vam de cture of r articles of metal. The treatment of each 
tool described and illustrated is such as to enable any practical 
man to design, construct and use special tools, dies and fixtures 
for rapid ve ie accurate production of metal parts interchangeably. 


Any of these books will 
be sent, postpaid, on re- 
ceipt of advertised price 
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Inc., Publishers 
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?8u USE GRINDSTONES ? 


if so we can supply you. All sizes 
meunted and unmounted, always 
kept in stock. Remember, we mekea 
specialty: if selecting stones for all spe- 
cial purposes. Send for catalogue “I.” 


The CLEVELAND STONE CO, 
6th Floor, Hickox Bidg., Cleveland, 0. 
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Celluloid, 
6 in. diam. 


Enlarged 
Portion 


a SEE THOSE NOTCHES: ? 

vere is a notch for every degr he Isogra 

tractor. They guide the gun Geutenie oe te BS 
laying off degrees and fractions with absolute accuracy. 

for generaluse. Fordraftsmen, machinistsand metal workers. 
Send forittoday. Sent on approval or postpaid for 50c. 


THEISOGRAPH CO., 143 E. 23d St., N. Y. City 
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unlike a typical beetle. The male, how- 
ever, possesses both and flies swiftly. 
Luminosity among insects indeed is 
chiefly found in the beetle order. The 
Mexican fireflies (Pyrophorus), for ex- 
ample, are beetles. Some of them give 
out sufficient light to read by. Waterton 
sometimes used them in this way to 
write up his diary when wandering in 
the South American forests. 

In adult life the glow-worm is a vege- 
tarian, feeding on tender leaves of plants, 
but while a grub it is carnivorous, feed- 
ing on snails and slugs. The light of the 
glow-worm and fireflies has been called 
phosphorescent and attributed to phos- 
phorus. Jousset de Bellesme has stated 
his conviction that it is phosphoretted 
hydrogen gas stored up in the cellular 
tissues and in communication with the 
nervous and respiratory systems. 

Fabre, however, finds that phosphorus 
does not enter into the composition of 
the luminous substance of the glow-worm. 
Under the microscope it is seen to be a 
sort of white plaster covering the epi- 
dermis and full of branching tubes. 
These, according *to the authority men- 
tioned, supply the plaster with oxygen 
render it luminous. Thus the 
light is caused by the oxidation of some- 
thing the nature of which the naturalist 
has not yet been able to determine. 

According to Fabre’s observation the 
light is caused by the supply of oxygen 
that is under the control of the animal’s 
breathing apparatus. Thus the _ glow- 
worm can start, increase or extinguish 
the light at will. It has often, indeed, 
been observed to diminish or extinguish 
its light when approached. Gilbert White 
has an interesting note on this point. Ob- 
serving two that had been brought into 
a garden, he found that they put out 
their lamps between 11 and 12 and 
shone no more for the rest of the night. 
It would appear, then, that whatever the 
nature of the luminous substance, this is 
active only when supplied with oxygen 
by the animal. 

However produced, it is said that the 
light of the firefly and glow-worm is the 
most .economical known. Economical, 
that -is, in the sense that the greater part 
of the energy expended in producing it 
really appears as light. In the very best 
artificial system of lighting yet invented 
only a small percentage of the energy ex- 
pended on its production is turned into 
light, the rest appearing as heat and 
other invisible vibrations. 


Plants That Like Cold 


LIMATE affects the inhabitants of 
the sea just as it does those of the 
land. As Arctic land-plants cannot flour- 
ish at the equator, so in the Arctic and 
Antarctic oceans marine plants are found 
that are unable to survive in warm 
water. 

Among the most remarkable of these 
ecld-water plants are the laminariacea, a 
kind of sea-weed, which sometimes at- 
tain a gigantic size, exceeding in length 
the longest climbing-plants of the trop- 
ical forests, and developing huge stems 
like the trunks of trees. 

Investigation has shown that these 
plants flourish in the coldest waters of 
the polar seas, and that they never ad- 
vance farther from their frigid homes 
than to the limits of “summer tempera- 
ture” in the ocean. The genial warmth 
destroys them, just as a polar blast 
shrivels the flowers of a tropical garden. 


Strange Ocean Chasms 


LONG our Pacific coast there is gen- 
erally fourd a “platform,” about ten 
miles broad, sloping away from the 
shore until it reaches a depth of one hun- 
dred fathoms, then dropping rapidly. 
The edge of this platform, it is averred, 
is broken by twenty-seven submerged 
valleys, some of which are in line with 
rivers entering the sea. But at least two 
of them have mountains as the shore 
opposite their heads. One of these, 
called King Peak Chasm, has been the 
scene of a shipwreck under peculiar cir- 
cumstances. The ship ran on the rocky 
coast and was lost in foul weather, when 
the rocks could not be seen. It is be- 
lieved that the doomed vessel unknoyw- 
ingly followed the line of the submerged 
valley, or chasm, and her captain, find- 
ing that his soundings showed no bottom, 
believed he was at a safe distance from 
the coast. 


{to Corsica, was attempted on April 21st 


Aeronautics 


Italian Aviator Killed.—While attempt- 
ing a flight over the Seine at Puteaux, 
near Paris, on March 28th, M. Cei, an 
Italian pilot of a Blériot monoplane, lost 
control of his machine and was dashed to 
the ground from a height of 2,000 feet. 
He was terribly injured and died a few 
hours later. 


Another Attempt to Fly from Nice to 
Corsica.—The first stage of the proposed 
race from France to Algiers, i. e., Nice 


by the Marquis Villeneuve on his Blériot 
monoplane. He started at 9 A. M. on 
this 125-mile flight, but turned back on 
account of fog. The death of Cecil 
irace and the marvelous escape of Lieut. 
Bague when attempting the same flight 
some weeks ago would make it seem that 
the Marquis used excellent judgment in 
awaiting better weather conditions. 


First Flight of New Zeppelin Airship. 
—The first of the three new Zeppelins, 
which are to be used for passenger car- 
rying this summer in Germany, made 
its initial flight at Friedrichshafen on 
the 30th ultimo. The new airship is 
somewhat larger than the “Deutschland,” 
which, it will be remembered, was demol- 


framework of the new dirigible, and it is 
claimed that a considerable weight will 
be saved besides the obtaining of a 
stiffer frame. 


Untimely End of a Parseval Airship 
Flight.—At 4:30 A. M. on Friday of last 
week the new Parseval airship left Char- 
lottenburg, near Berlin, with 10 pas- 
sengers who hoped to be landed at Am- 
sterdam, Holland, in due course. Near 
Hanover, after 140 miles of the 200-mile 
journey had been traversed, the airship 
ran foul of a tree. She finally broke 
away from this impromptu mooring and 
came to earth in some bog land nearby. 
The passengers escaped unhurt, while the 
airship envelope was deflated and the en- 
tire craft was returned to Berlin by rail. 
When contrasted with the numerous suc- 
cessful aeroplane flights across country 
with passengers it would seem that a 
surer way to have transported the 10 
passengers would have been to have used 
five aeroplanes, the cost of which would 
have been insignificant compared to that 
of the dirigible. 


Testing the Motors of Brucker’s Air- 
ship.—The shop tests of the motors to be 
installed in Brucker’s trans-Atlantic air- 
ship were recently made. The engines 
have not come up to expectations, one of 
them being rejected for good. Since it 
is intended to prevent, at any price, a 
repetition of the Wellman experiences 
and to start only if the motors are in fit 
condition, Brucker has decided to post- 


pone his trip until next November. If 
necessary, several months will be de- 
voted to experimenting. The gas bag 


seems to have been very satisfactorily 
and substantially made. November has 
been selected for the date of the start 
because the hurricane season of the 
tropics lasts from June until November. 
The delay is perhaps not unwelcome, 
since it offers the advantage of testing 
the airship this summer and of training 
the crew. 

Military Aviation in France.—In France 
the military developments grow apace. 
Already the army has over fifty machines 
of the approved patterns, and not many 
fewer than 100 skilled military air-pilvts. 
Moreover the Ministry of War has offered 
a prize for competition among aeroplane 
constructors this year. The Army Geo- 
graphical Department has drawn up the 
first of a series of maps for the use of 
flying men. Printed boldly in six colors, 
it corresponds with what an airman can 
see of the earth from a height of 600 feet. 
The roads are white, while woods and for- 
ests are splashes of green. The ups and 
downs of the country are shown by means 
of shading light for a gentle rise, heavy 
for a high hill. Towns and villagcs stand 
out clearly in red. Windmills, church 
towers, factory chimneys, telegraph wires, 
even tall isolated trees are indicated. 
Spots where it is dangerous to land be- 
cause of uneven ground, hop-poles, vine- 
yards and orchards are marked with red 
crosses for the airman to avoid. It is 
proposed to coutinue the work and to map 
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Pronouneed by Siate of Penney Iwania “Most 
efficient light found; comeere with daylight; 
not injurious to eyes or health. 

LOCAL AND GENERAL AGENTS 
We want a few more live hustlers in open te: 
Experience unnecessary. Everybody wants CAN- 
CHESTER LIGHTS. Showing means selling, 
Price within reach of all, OU q AGENTS A 
COINING MONEY. Big profits and immediate 
returns assured, This is « lifetime opportunity, 
Act quick for exciusive territory, Write today, 
Canchester Light Co., 94 N, State Bt., Chicago, 
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Typewriter TYP Outfits for Type 
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NEW YORK STENCIL WORKS, 100 Nassau St., N.Y. 
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@ If you want a complete text book 

Solders and the art of Soid- 
ering, giving practical, working 
recipes and formule which can be 
used by metallurgist, the goldsmith, 
the silversmith, the jeweler, and the 
metal-worker in general, read the 
following Scientific American Sup- 
plements: 1112, 1384, 1481, 
1610, 1622, 1434, 1533, price 
70 cents by mail. @ Order from 
your newsdealer or from 


MUNN & COMPANY, iac. 
Publishers, 361 Broadway, New York 
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[ Mackay School of Mines 


UNIVERSITY OF NEVADA 

Best equipped mining schoolin the country~-all buildings 
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dents can make money and gain practical experience cur- 
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Did You Ever Use PRESS CLIPPINGS ? 


Do you wart everything printed in the newspapers, magazines 

and trace press of the United States and Canada on any particular 
subject * Send us your order, describing what you want us toch 
enclosing $2, and we will send you our service for one month. 
mailing you daily ov we eekly all clippings found on your topic. 
read and chp abe wt 25,000 pubhcations each taonth. a. one 
can gather all that is printed about matters of immediate 
interest, the latest mews or best articles from many sources. 
W rite us about it today 


United Stares Prees Ciiooing Bureau, 19 So. La Salle $t., Chicago,U.S.A 
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STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX. ARIZONA 
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Models & Experimental Work 


INVENTIONS pevELOrED 
SPECIAL MACHINERY . 


E.V. BAILLARD CO., 24 Frankfort St., N.Y. 


® fe CHICAGO MODEL WORKS 
MODELS 


Experimental & Model Work 


Circular and Advice Free 
Wm. Gardam & Son, 221 Fulton St., N.Y. 


eke Catalogue, free. 
Mfrs., 3 Sixth Ave., New York 





Inventions Perfected; 


Dies/toots, metal specialties manutacture da 
WH act @s your tactory MOOKE & CO., 30 
West Indiana Street, Chicago, Illinois. 
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apply for a patent. 
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8399 Clinton Street, Milwaukee, Wis. 
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Menfd. by you NEY W. MASON & CO.,, Inc. 
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Fine Jobbing Work 
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How Manufacturers 
Can Increase Their 


BUSINESS 


Re ad Carefully, Every Week, the 
C lassified Advertising Column 


ae IN THE 
SCIENTIFIC AMERICAN 


Some week you will be likely to 
find an inquiry for something that 
you manufacture or deal in. A 
prompt reply may bring an order. 
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Electricity 

Electric Flat Irons Sold Last Year.—It 
is estimated that no less than 250,000 
electric flatirons were sold in the United 
Stites and Canada last year, says the 
Electrical World. There are more than 
10,000,000 homes within central-station 
of which fewer than 2,000,000 
consequently the 
approximate 


territory, 
have electric 
estimated sales last year 
one iron to every eight homes. Although 
the electric iron was on the market 
almost fifteen years ago, its general use 
dates back only a few years. Other elec- 
tric appliances have a similar history of 
followed by rapid introduc- 


service; 


long neglect, 
tion 


Light as a Barrier to Eels.—Some 
time ago the Danish government began, 
under the direction of its biological sta- 
tion at Copenhagen, an interesting effort 
to aid the fishermen of the Baltic by pre- 
venting the migration of eels from that 
sea into the ocean. The means employed 
is a “barrier of light,” formed by placing 
fifty electric lamps along a submerged 
eable between the island of Fano and 
the coast of Funen. The effectiveness 
of such a barrier depends upon the fact 
that the eels migrate only during the 
dark hours. Accordingly, as 
darkness begins, in the season of migra- 
tion, the lamps are illuminated, and thus 
a wall of light is interposed from which 
the eels recoil. A similar principle is 
said to have been employed from time im- 
memorial by fishermen on certain parts 
of the coast of Italy 

Wireless Telegraphy on Ships.—The 
Department of Commerce and Labor is 
attention of collectors 


soon as 


now calling the 


Wireless Ship Act of June 24, 1910, which 
reads as follows: “Be it enacted by the 
Senate and House of Representatives of 
the United States of America, in Con- 
gress assembled, that from and after the 
first day of July, nineteen hundred and 
eleven, it shall be unlawful for any 
ocean-going steamer of the United States, 
or of any foreign country, carrying pas- 
sengers and carrying fifty or more per- 
sons, including passengers and crew, to 
leave or attempt to leave any port of 
the United States unless such steamer 
shall be equipped with an efficient ap- 
paratus for radio-communication, in good 
working order, in charge of a person 
skilled in the use of such apparatus, 
which apparatus shall be capable of 
transmitting and receiving messages over 
a distance of at least one hundred miles, 
night or day; provided, that the pro- 
visions of this act shall not apply to 
steamers plying only between ports less 
than two hundred miles apart.” 

A New Use for Bakelite.—It will prob- 
ably be a long time before the many uses 
for which Dr. Baekeland’s phenol formal- 
dehyde compound is adapted are ex- 
hausted. The latest application to which 
this product has been put is the con- 
struction of the dielectric and insulators 





of the socalled electric “influence ma- 
chine.” These parts have hitherto been 
made chiefly of glass or hard rubber, 
but the former has the disadvantage of 
being fragile, while the latter soon suf- 
fers changes under the electric and 
chemical influences to which it is ex- 
posed, and becomes unfit for use. It has 
been proposed to use celluloid plates, as 
these are found to be very effective. Un- 
fortunately they lack rigidity and are 
dangerous owing to their inflammability 
It is therefore a very material gain to 
find that bakelite is not only itself em- 
inently adapted for this use, but can 
moreover be used to impregnate other 
substances, such as paper or pasteboard, 
thereby converting them into excellent 
dielectrics. It has been found that a 
machine made with such material will 
give an effect almost twice as great as a 
machine of the same dimensicns con- 
structed with glass plates. The material 
for the disks may either be first sub- 
jected to the impregnating process, and 
then cut into disks, or, which is better, 
the disks are first cut to shape and then 
treated in the usual manner, that is to 
say, steeped in the liquid condensation 
product technically termed the A sub- 
stance, whereupon the treated body is 
baked in the bakelizer until completely 
converted into the solid B form. Those 
parts of the machine which require 
shaping are molded in the manner cus- 





jtomary for the treatment of bakelite. 


of customs in our various ports to the} 


t Wood 





Engineering 

Loetschberg Tunnel in the Alps Cut 
Through.—The 9%-mile long tunnel 
through the Alps in the Canton of Ober- 
land, which is being built by French 
engineers, was cut through on March 
81st. The French contractors have been 
four and a half years upon the work. 
When the tunnel is in working order, it 


will have cost about fifteen million 
dollars. 


Hoosac Tunnel _ Electrification.—The 
electrification of the Hoosac Tunnel, on 
the New York, New Haven and Hartford 
Railway, is being pushed forward with 
energy. The tunnel, 4%4 miles long, was 
built in 1875. Operated at first with coal- 
burning locomotives, these were later re- 
placed by oil burners, and their place is 


now to be taken by alternating current 


motors taking 11,000-volt current from 
the line 
The Tallest of Tall Buildings.—The 


with its height of 612 feet, 
and the Metropolitan tower, just 700 feet 
in height, are to be eclipsed by the Wool- 
worth Building, now under construction 
at Broadway and Barclay Street, this 
city, whose finial will be 750 feet above 
the street level. There will be thirty 
stories in the main building, above which 
a tower 85 feet square will rise for 
another 


Singer tower, 


25 stories. 

in Locomotives.—In a re- 
cent issue of the Stevens Indicator, Prof. 
states that a small amount of 
superheat in the high pressure cylinder 
of a locomotive is of little advantage, 
but when the pressure drop is large be- 
tween cylinders, 
made by using considerable superheat 
in the low-pressure cylinder: He finds 
that superheating to 100 degrees or more 
for the low-pressure cylinder has theo- 
retically much to recommend it. 


Lift-bridge of Unusual Type.— There 
has just been completed across the Willa- 
mette River at Portland, Oregon, a bridge 
with a drawspan which is the heaviest 
span of the direct-lift type that has been 
hitherto built. The drawspan is 245 feet 
long, and weighs about 885 tons. The 
total lift is 110 feet, and this provides a 
clearance of 160 feet at mean low water. 
The lifting is effected by motors with 
cable connections through the ends of 
the span to the tower, and a system of 
concrete counterweights. 

The Largest Airship.—The huge air- 
ship which is building for the British 
navy at Vickers’ Sons and Maxim, will 
be the largest airship yet constructed, 
the overall length being 600 feet. It is 
of the rigid type, the framework being 
built of an alloy of aluminium known 
as duralumin, which has a strength and 
hardness equal to mild steel. The ship 
will have two gondolas, in the first of 
which will be a motor driving two pro- 
pellers, and in the second a motor driv- 
ing a single propeller. The engine power 
and speed have not been yet announced. 


Superheat 


The ‘‘Puritan’’ Experiment —Official ac- 
counts of the “Puritan” experiment, when 
260 pounds of explosive gelatine was de- 
tonated against the turret armor and 
against the belt armor, state that the 
plate of the turret armor was set back 
and considerably dished, and many deep 
cracks, some of which probably extend 
through the plate, were opened. Also the 
seams between this and adjoining plates 
were opened up. The turret was not 
vitally damaged. The charge on the 
armor belt buckled the plate, swinging 
the ends of the plate outward and open- 
ing the seams. The lower edge of the 
plate was buckled outward, starting a 
bad leak on the longitudinal seam below 
water. 

Unusual Reinforced Concrete Arch 
Bridge.—There has recently been com- 
pleted near Cincinnati, a bridge with two 
reinforced concrete arched ribs, which 
stand above the roadway, and whose end 
thrust is taken care of by steel members 
laid in the concrete of the floor and tied 
in very thoroughly with the steel rein 
forcement at the ends of the ribs. The 
floor of the bridge is suspended from 
the ribs by hangers of reinforced con- 
crete, the lower ends of the steel rods 
inside the hangers being hooked around 
the rib reinforcement above and the floor 
rods below. The effect of the finished 
bridge is simple and pleasing, though 
there are theoretical objections to rein- 
forced concrete suspension members, 


a proportionate gain is| 
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We have much to learn, be- 
fore we can plow the invisible 


ocean of the atmosphere with the 
ease and the safety and the marvel- 
cus economy of power which 
characterizes the flight of every 
hawk or buzzard—how much, 
every reader of the Scientific 
American will realize when he 
reads the May mid-month number 
of the Scientific American, which 
will be devoted largely to aviation 
and airshipping. 





First of all, the problem of auto- 
matic stability presents difficulties 
that few realize. To relieve strain 
on nerves and muscles in warping 
a plane or throwing an aileron up 
or down, many imventors have 
patented devices which, in their 
opinion, would balance a machine 
automatically. In the May mid- 
month number you will find the 
principal automatic stability devices 
patented in this country, collected 
and explained by Grover 
Cleveland Loening, and their me- 
chanical menits or fallacies set forth. 





A first cousin to the automatic 
stability tinker is the man who 
plucks, as it were, a flying machine 
out of his mere imagination, know- 
ing nothing of the basic principles 
laid down by Langley, Chanute, 
Maxim, and the Wnght Brothers, 
Mr. Morris Krarup will reveal 
these absurdities in a mernly wnit- 
ten and biting article which is fit- 
tinely entitled “The Chamber of 


OITOrs. 





Most aeroplanes use engines of 
50 horse-power. To be sure they 
have a greater spread of wing and 
weigh much more than a condor. 
But what a difference between 
0.05 and 50! Part of this waste 
of energy is due to the propeller. 
Assistant Naval Constructor 
William McEntee, in an article on 
“ Air Propellers,” will show how 
wasteful of power is the screw pro- 
peller and along what lines im- 
provement must be made. 





In our admiration of the heavier- 
than-air flying machine, we have in 
this country been quite blind to the 
remarkable developments made in 
Europe, in the construction of 
dirigible airships. Mr. Carl Dienst- 
bach will critically discuss the lead- 
ing types which have been de- 
veloped in France, Germany, and 
England, and will contrast the one 
type with the other. 
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A New and Authoritative Book 


MONOPLANES 
and BIPLANES 


THEIR DESIGN, 
CONSTRUCTION 
and OPERATION 


The Application of Aerodynamic 
Theory, with a Complete Des- 
cription and Comparison 
of the Notable Types 





By Grover Cleveland Loening, B.Sc., A.M. 





Aviation is a predominant topic in the 
nind of the public, and is rapidly becom- 
ng one of the greatest goals of develop- 
ment of the progressive engineering and 
scientific world. In the many books that 
have already been written on aviation, 
this fascinating subject has been handled 
largely, either in a very ‘‘ popular” and 
more or less incomplete manner, or in an 
atmosphere of mathematical theory that 
puzzles beginners, and is often of little 

alue to aviators themselves. 


[here is, consequently, a wide demand 
lor a practical book on the subject—a 
book treating of the theory only in its 
direct relation to actual aeroplane design 
- completely setting forth and discussing 

he prevailing — es in the construction 

aa operation of these machines. “ Mo- 
noplanes and Biplanes” isa new and 
authoritative work that deals with the 
subject in precisely this manner, and is 
invaluable to anyone interested in avia- 
tion. 


Mr. Loening, who has come in intimate 
contact with many of the most noted avi- 
ators and constructors and who has made 
a profound study of the subject for years, 
is unusually well informed, and is widely 
recognized as an expert in this line. In 
a clear and definite style, and in a remark- 
ably thorough and well-arranged manner 
he has presented the subject of aviation. 
The scientific exactness of the valuable 
data and references, as well as the high 
character of the innumerable illustrations 
and diagrams, renders this work easily the 
best and the most useful, practical and 
complete that has ever been contributed 
to the literature on aeroplanes. 


Following is a table of the contents : 


PART I. 
The Design of Aeroptanes. 

Chapter I. Introduction. Il. The Resistance of 
the Air and the Pressure on Normal Planes. Ill 
Flat Inclined Planes. IV. The Pressure on 
( uae Planes. V. Frictional Resistance of 
Air. VI. The Center of Pressure on Flat an 
Curved Planes. VII. The Effect of Depth of 
Curvature and As; pect Ratio upon the Lift and 
7 of Curved Planes. VIII. Numerical Example 

ve Design of an Aeroplane. 


PART IL. 
Detailed Descriptions of the 


Notable Aeroplanes. 


Chapter IX. Introduction. X. Important 
ypes of Monoplanes. XI. Prominent Types 
Biplanes. 


PART IIL. 


Comparison of Types. 
XII. Comparison of the Prominent Types. XIII. 
trolling Apparatus. XIV. Accidents. 
Variable Surface A oplane. Index. 
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Science 

The Japanese Antarciic Expedition. — 
|} While iwe German, English, and Scotch 
|all have sent, or are on the point of 
sending, large and well-equipped parties 
to take part in the general campaign of | 
}exploration now under way in_ the 
Antarctic, a similar undertaking, on a 
more modest scale, has been launched 
in Japan. A party of twenty men, head- 
ed by Lieut. Shirase, late of the Japan- 
ese army, left Tokyo in the small sealer 
“Kinan-maru” (“Exploring the South”yY 
November 29th, 1910. The party hopes 
| to find a suitable landing place along 
King Edward VII. Land, and to start 
thence on a sledge journey to the South 
Pole. The attainment of the Pole ap- 
pears, in fact, to be the chief or only 
object of the expedition. The funds for 
pe expedition were raised by popular 
subscription, and amount to only $50,000. 





Birthplaces of Meteorites.—From time 
to time there is more or less speculation 
as to the origin of the meteoric stones 
and “irons that occasionally fall from the 
sky. The density of these bodies and 
the great size of some of them are held 
to constitute arguments in favor of the 
|} View that they must have been ejected 
| from some massive body in space, such 
as the sun or a star. With reference to} 
the peculiar meteorites that fell some 
years ago at Brenham, Kansas, it may | 
be inferred from their composition, one | 
authority has suggested, from what part | 
of the heavenly body that ejected them |} 
they came The heavy metallic meteor- | 
ites called siderites may plausibly be 
supposed to have come from the deeper 
parts of a star; the light, stony ones 
called aerolites, from the superficial lay- 
ers; and the rare pallasites,” like the 
Brenham meteorites, which are inter 
mediate in composition, from the transi 
tional zone between the outer crust and 
the dense interior nucleus. 








Measuring with Balloons.—Some time 
ago there was employed a unique method 
| of measuring the height of certain of 
the great dome-shaped chambers in the 
phe Cave, The investigator called 
|to his assistance the toy balloon, and | 
| after some preliminary experiments, had | 
| his balloons made of a special pattern, 
| With thinner and more elastic rubber 
than that usually employed. Then, with 
| five ballcons tied in a cluster, and each 
inflated with hydrogen to a diameter of 
j}ten inches, he began his attempts at 
measurement in the cave. An acetylene 
lamp furnished illumination in the great 
chambers sufficient to reveal the balloons 
when they touched the ceiling The | 
measuring tape was a light silk thread 
The rotunda was found to be just forty | 
feet high, and the mammoth dome one| 
hundred and nineteen feet and_ six 
inches. 3ut in the vast temple called 
Gorin’s Dome wandering air currents} 
rendered the balloons unmanageable 
when about two-thirds of the way to the 
ceiling. 


| 











Views Illustrating Terrestrial Relief. 
According to the Scottish Ge ographicat |} 
Magazine the plan proposed at the Ninth 
International Geographic Congress to 
prepare an atlas of photographic views 
illustrating the various forms of erosion, 
has been’ enlarged The committe¢ 
charged with this undertaking, viz., Pro- | 
fessors Emile Chaix, J. Brunhes, and E. | 
de Martonne, decided to lay before the| 
| next congress, which assembles in Rome |} 
| this year, plans for an atlas of some 500 | 
to 690 plates covering terrestrial relief in 
|} general. Each plate will be accompanied | 
| by a sheet of descriptive letter press, | 
containing a brief description of the | 
plate, a topographic map showing the | 

| 
| 





|} exact point at which the view was taken, 
|} and also a section or a block diagram like | 
those employed by Prof. Davis and others 
| The plates will be issued in sets, and wil! | 
| be classified either systematically or ac- | 
| cording to regions. It is hoped to pub 
lish first, two sets including about twenty 
vlates, dealing with (1) forms directly | 
influenced by tectonic conditions, faults 
folding, etc., and (2) forms affected by 
glaciation The members of the com-| 
| mittee solicit photographs bearing upon | 
these subjects, and especially communi-| 
cations from those who would be willing | 
to subscribe to a first issue of one hun-| 
dred plates, or to several batches of one | 
hundred It is expected that a set of | 
one hundred plates will be sold at 50 
| francs. | 








The Man Who Found Himself 


Taken in the hes 
Crvil War, outside 
ersburg 46 years 





' 
Patriot Pub. Co. 


A gray-haired citizen of Tampa, Florida, turning over the 
pages of the November Review of Reviews, saw this pic- 
ture, and in the young man on the ground with the bottle 
was amazed to discover himself. Like a flash the years vanished, again 
he was outside Petersburg in ’64, the air roared and shrieked with the 
fire of two armies, and he and these other members of the 9th A. C., 
U. S.A., whiled away a few weary minutes having “their pictures 
taken.” Afterward he had forgotten it. Today, he has grown old, but 
the pictures will be forever young. 

This photograph is but one of 3,500 which we have just discovered 
after they were buried for nearly fifty years. Theirs is a dramatic 
and amazing story. 


Through the Civil War \° Camera 


the genius whose photographic studio in New 


went Mathew Brady, 
With special per- 


York was sought by world-t: 
mission from Lincoln, he accompanied the armies and navies for four 


smous men and women. 


vears. He took thousands of photographs showing every phase of the 


struggle. Merry-making in camp, lingering in hospitals, lving in 
prison, spying on the enemy, hang 
ning the battleships, punishing the deserter, 
squad, dead on the field of battle, fighting in the trenches all is 


shown in this ever-changing panorama of these four momentous years 


the Lincoln co nirators. Thar 


drilling the awkward 


William Pinkerton Saw 
These Pictures Taken. 


Read what he says: ‘I regard the work upon which you are engaged as one of the 
most important of the present day. 1 joined the Army of the Potomac as a boy 16 years 
old, under my father, Allan Pinkerton, who organized the United States Sect 
vice at that time. I knew these photographers who were protected by the Secret Ser 
vice at Army Headquarters, I used to go with these men frequent}; 
and was present when 


when these pic- 
tures were made, as I was very fond of amateur photography 
many of the negatives which you have in your possession were taken, 
incidents to the getting of these picturesare as vivid asif it were only yesterday, 
consider your work a most remarkable one and anything in the world that'I can do to 
(Signed) WM, A. PINKERTON 
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aid or assist you, you can count on me 
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PICTURES 


For 25 Cents 
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We have enclosed prints of 18 of the photographs in a large Z 
portfolio. This we will give you if you send twenty-five cents 

At the same time we will tell you the strange romance of 4 
Brady and the photographs—how the government paid $27,800 G 

for a similar collection, how General Garfield valued them at 4 
$150,000, how you can get the whole 3500 beautifully bound G 


in 10 big volumes at less than one cent a picture. 
Review ai 
Reviews Le. 


Each 4, piu 
if 


of the eighteen prints is on a sheet 12x12'% inches in 


size and has under it the full story of that particular 

picture. This is a special before-publication offer 4. demote s I s 
which will close as soon as the books are pub 4. J 
lished. So send the coupon today. v4 
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13 Astor Place New York 
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**IT know that 


Sanatogen 
will help you’’— 


HUS speaks conviction born of experience. 
The man who has watched and felt the 
revitalizing power of Sanatogen is the man 

who with sincerity and enthusiasm will recom- 
mend its use to others, because he knows that 
Sanatogen is the true reconstructor of a nervous 
system weakened by worry, overwork or dis- 
ease. He himself has felt the benefits of its 
use, has felt the wonderful tonic action, its up- 
building, rejuvenating effect, its remarkable 
power to regenerate digestion and assimilation. 





Personal recommendation lies behind Sanato- 
gen's amazing success. Physicians recommend | 
it (15,000 of them have stated so over their | 
own signatures ), leading brain-workers endorse | 
it, men and women everywhere, in every cor- 
ner of the globe, are earnest in its praise. 
Sanatogen is today the most w idely recommend- 
ed article of its kind because it ‘‘ makes good” 
and it is able to do so because it is the only true, 
SC ientific food-tonic. Sanatogen represents a 
scientific union of pure albumen of milk and gly- 
cero-phosphate of sodium—the two vital es- 
sentials of nerve repair—in completely assimilable 
form. There is no duplicate or substitute for 
Sanatogen because Sanatogen marks a discovery 
and as such is protected by U.S. Letters Patent. 


People of judgment no longer buy “‘some tonic,” they buy 








{ S, Senter from Mincuri, Ex-Governar of the ton they buy the food-tonic Sanatogen, because 
Missouri. states they know that Sanatogen feeds and rex onstructs where 
Senet se been used in my family witt the ordinary “ bracer™ stimulates and depresses. 
¢ . Freee ne ofp one = _ YOU who are run-down, nervous or dyspeptic—should 
y - - k . Itis a elle: t grasp the helping hand of Sanatogen Get a trial box to- 
i tonic for building up the syste day and so lay the foundation for better health, better 
HIS EXCELLENCY, strength, greater vitality, greater happiness. 


PROF. DR. VON LEYDEN 
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Sanatogen is sold by all leading druggists at 
$1.00, $1.90 and $3.60 


Write for a FREE copy of 


First Medical Clinic, Berlin University 


e gladly and frequently prescribed pe . . 
a elicate patients, in my Our Nerves of Tomorrow’ 
rivate practice and am The work of a physican-author, written in an ab- 


} 
. satisfied with the results sorbingly interesting style, beautifully illustrated 
WM. EF. CHANDLER and containing facts and information of vital in- 
| 

| 
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: - terest to you. This book also contains evidence 
of Navy, Ex-Senator from N.H. 


etary of the value of Sanatogen which is as remarkable 


waites as it is conclusive. 
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515 Everett Building, Union Square, NEW YORK | 








Have you sent 
us a list? 


It has given us much pleasure to extend the subscriptions of 
many who in response to our suggestion sent us lists of the 
people whom they thought the Scientific Amencan would 
interest. 


This is gratifying to us not only because the co-operation 
of our subscribers is of the greatest assistance to us in increas- 
ing the circulation of the Scientific American, but also because 
it assures us that the improvement made in the magazine is 
meeting with the approval of our readers. Have you sent a 
list? If not, 


Here is the way: 


Simply send us the names and addresses of the people 
whom you think will be interested and we will do the rest. 
An accurate record of all names received in this manner will 
be kept, and for each new subscription we get from any list we 
will extend the subscription of the person who sent us the list 
for four months. Thus if we receive three new subscriptions 
from any one list the subscription of the person who sent us the 
list will be extended for a full year. 

Of course you may send as many names as you wish, the 
greater the number of names you send the larger the number 
of subscriptions we will probably receive and the longer the 
period for which your own subscription will be renewed. 


Be ( ireful to write the names and addresses plainly and 
r own name and the address at which you 
fic American on each list you send. 
Department, Scientific 
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A MEDIAEVAL CONDITION. 


Telephone Service— 
Universal or Limited? 


ELEPHONE users make 

more local than long dis- 
tance calls, yet to each user 
comes the vital demand for 
distant communication. 


No individual can escape 
this necessity. It comes to all 
and cannot be foreseen. 


No community can afford to 
surround itself with a sound- 


dary line an impenetrable bar- 
rier, to prevent telephone com- 
munication with the world 
outside. 


Each telephone subscriber, 
each community, each State 
demands to be the center of a 
talking circle which shall be 


large enough to _ include 
ali possible needs of inter- 
communication. 








proof Chinese Wall and risk 


telephone isoiation. In response to this univer- 


sal demand the Bell Telephone 
System is clearing the way for 
universal service. 


No American State would 
be willing to make its boun- 


Every Bell Telephone is the Center of the System 
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